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Ottawa  Field-Naturalists'  Club. 


RULES. 


I. — Name  aiid  Object. — ^This  Club  shall  be  called  the  Ottawa 
Field-Naturalists*  Club,  and  its  object  shall  be  the  study  of  the 
Natural  History  of  this  locality. 

II. — Management. — The  Club  shall  be  under  the  management  of  a 
Council,  annually  elected,  consisting  of  a  President,  two  Vice-Presi- 
dents, a  Secretary-Treasurer,  and  a  Committee  of  five  other  members, 
all  of  whom  shall  be  eligible  for  re-election ;  thi'ee  to  form  a  quonim, 
Minutes  of  the  meetings  and  proceedings  of  the  Council  to  be  duly 
kept. 

III. — Annual  Meeting. — The  Annual  Meeting  of  the  Club  shall 
be  held  on  the  third  Tuesday  in  March ;  at  which,  in  addition  to  other 
business,  the  Annual  Report  of  the  Council  shall  be  read,  and  the 
officers  for  the  ensuing  year  elected  by  ballot,  after  nomination. 

IV. — Special  Meetings. — A  Special  General  Meeting  of  the  Club 
may  be  called  by  the  Council ;  and  shall  be  called  on  requisition  of  not 
less  than  ten  members,  specifying  the  business  they  wish  brought 
before  the  meeting.  The  Council  shall  call  the  meeting  within  fourteen 
d»y8  from  the  receipt  of  the  requisition,  giving  one  week's  notice.  No 
other  business  shall  be  transacted  than  that  mentioned  in  the  notice. 

The  Council  may,  however,  summon  a  meeting  for  the  transaction 
of  general  business  at  any  time. 

V. — Proceedings, — Excursions  in  Summer  and  Evening  Meetirgs 
in  the  Winter  shall  be  held ;  all  arrangements  for  which  shall  be  made 
by  the  Council. 
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VI. — Members, — Ladies  and  gentlemen  desiring  to  join  the  Club 
shall  send  a  written  application,  signed  bj  the  applicant  and  two 
member  J,  to  the  Secretary,  who  shall  bring  the  same  before  the  next 
meeting  of  the  Council  for  approval . 

VII. — Corresponding  Members. — The  Council  shall  have  the  power 
of  electing  Corresponding  Members,  who  shall  be  persons  not  residing 
in  Ottawa  or  its  immediate  vicinity,  but  who  may  be  desirous  of 
promoting  the  objects  of  the  Club.  Corresponding  Members  shall  not 
be  required  to  pay  membership  fees. 

Vm. — Annual  Fee. — The  annual  membei'ship  fee  shall  be  fifty 
cents,  payable  in  advance,  due  on  the  third  Tuesday  in  March  ;  and  no 
member  in  arrears  shall  be  entitled  to  any  of  the  privileges  of  the 
Club.  New  members  to  pay  the  fee  for  the  current  year  upon  signing 
th3  roll. 

IX, — Special  Tickets. — Special  tickets  for  non-members  who  may 
wish  to  join  an  excursion  may  be  granted  by  the  Secretary,  on  the 
application  ol  a  member,  and  under  such  limitations  as  the  Council 
miy  pi-escribe. 

X. — Amendments. — No  Rule  shall  be  enacted  or  amended  except 
at  a  special  meeting  of  the  Club,  called,  for  that  purpose,  and  by  a  two- 
thirds  vote  of  the  members  present. 
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ANNUAL   REPORT. 


To  tlx  Members  of  t/ie  Ottaira  Fiehl-Xaturalists^  Club  : 

The  Council  to  whose  care,  twelve  months  ago,  you  entrusted  the 
management  of  the  Club,  in  laying  before  you  a  report  of  the  year's 
transactions,  have  great  pleasure  in  being  able  to  congratulate  you  uj)on 
the  satisfactory  conclusion  of  the  first  year  of  the  Club's  existence. 

As  many  of  you  were  not  membei-s  of  the  Club  in  the  early  part  of 
the  year,  it  will  not  be  out  of  place  here  to  give  a  brief  sketch  of  the 
pnncipal  events  connected  with  its  early  history.  For  two  or  tliree 
years  back,  seveml  young  men  interested  in  Natural  History  discussed 
the  possibility  of  starting  a  society  in  this  city  devoted  to  the  investiga- 
tion of  the  natural  history  of  the  vicinity.  Nothing  was  done,  however, 
till  last  winter,  when  it  was  resolved  that  an  effort  should  be  made. 
Circulars  were  .sent  to  the  members  of  tiie  Ottawa  Litemry  and 
Scientific  Society,  calling  a  meeting  of  all  those  favorable  to  the  formation 
of  such  a  society.  To  the  great  gratification  of  those  interested,  fully 
forty  gentlemen  attended  the  meeting  held  on  the  10th  March,  1879. 
After  a  lengthy  discussion  as  to  the  form  the  organization  should  take, 
the  Ottawa  Field-Naturalists'  Club  was  born  and  started  in  life  with 
the  following  list  of  officers: — President,  Lt.-Col.  White;  1st  Vice- 
President,  James  Fletcher ;  2nd  Vice-President,  Prof.  W.  R.  Riddell  ; 
8ecrctary,  R.  B.  Whyte ;  Committee,  W.  P.  Anderson,  J.  Martin,  J.  A. 
Guignard,  B.  Small,  VV.  II.  Harrington.  Prof.  Riddell  and  Mr. 
Guignard  having  since  then  resigned  their  jiositions,  Mr.  W.  D. 
LeSueur  and  Mr.  W.  R.  Billings  were  elected  to  fill  their  jdaces.  The 
Council-elect  met  and  drew  up  a  code  of  rules  for  the  guidance  of  the 
club,  which  was  subsequently  ratified  by  a  general  meeting  called  for 
that  purpose. 
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During  the  year  there  were  two  general  meetings  of  the  Club,  the 
one  just  mentioned,  and  another  to  consider  the  resignation  of  Prof. 
Riddell  as  second  Vice-President.  The  Council  met  twenty  times 
during  the  year  for  the  transaction  of  business,  at  irregular  intervals,  as 
occasion  required.  When  it  is  stated  that  the  average  attendance  at 
tl.es3  meetings  was  nearly  seven  out  of  nine  councillors,  you  will  see 
that  the  Council  have  not  neglected  the  duties  entrusted  to  their  care. 

The  principal  business  that  occupied  their  attention  during  the 
summer,  was  in  connection  with  the  excursions,  of  which  there  were 
five.  It  is  not  within  the  limits  of  this  report  to  give  a  detailed  account 
of  these  excursions,  nor  is  it  necessary,  as  the  first  Vice-President,  in  his 
inaugural  address  to  the  winter  course  of  evening  meetings,  so  well  and 
fully  described  all  the  points  of  interest  connected  with  them.  It  will 
suflfice  here  merely  to  mention  the  localities  visited,  the  dates  on  which 
the  excursions  were  held,  and  the  number  that  attended.  The  first  was 
to  Kingsmere,  in  the  Chelsea  Mountains,  on  May  22nd,  attended  by 
42  members  and  friends.  The  second  was  a  joint  excursion  with  the 
Montreal  Natural  History  Society  to  Calumet,  on  Juno  12th,  28  persons 
leaving  Ottawa.  No.  3  was  to  Dominion  Springs  and  the  Mer  Bleu,  on 
July  19th,  at  which  there  were  present  28.  No.  4  was  a  Saturday 
afternoon  excursion  to  Britannia,  the  least  attractive  of  the  season,  as  it 
only  brought  out  25,  including  visitors.  The  fifth  and  last  was  to 
Meech's  Lake,  four  miles  beyond  Chelsea,  on  October  9th,  at  which 
there  were  present  29,  including  non-members. 

The  Council  feel  compelled  to  express  their  regret  that,  although 
these  excursions  were  to  the  most  interesting  places  in  the  neighborhood, 
and  the  price  of  tickets  pub  so  low,  that  three  of  them  did  not  pay 
expenses,  so  few  of  the  members  thought  them  worth  attending.  It 
does  not  say  much  for  the  interest  the  members  take  in  the  Club's  work, 
that,  with  a  membership  of  over  eighty  the  average  attendance  at  the 
excursions  should  be  only  thirty,  fully  one-third  of  whom  were  visitors  ; 
and  they  hope  that  during  the  coming  season  the  excursions  will  be 
better  supported  by  the  members  of  the  Club. 

Besides  the  regular  Club  excursions  mentioned  above,  some  seven- 
teen members  were  enabled,  through  the  kindness  of  Dr.  Wicksteed,  to 
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make  a  Satm^ay  afternoon  visit,  on  August  2ntl,  to  Duck  Island,  seven* 
miles  below  the  city. 

The  only  other  event  of  interest  concerning  the  Club]  during  the 
summer  was  the  very  creditable  exhibit  made  at  the  Dominion  Exhibi- 
tion, when  the  following  prizes  were  taken  by  its  members  :  In  the 
botanical  section,  the  Ist  by  the  1st  Vice-President  and  the  2nd  by  the 
Secretary.  Mr.  W.  H.  Harrington  took  2nd  prize  for  his  collection  of 
insects,  and  Mr.  Gilbert  Heron  an  extra  prize  for  his  collection  of  shells, 
while  Dr.  J.  A.  Grant's  exhibit  of  fossils  and  Mr.  W.  L.  Scott's  of 
native  birds*  eggs  were  highly  commended  by  the  judges — a  record  of 
which  a  young  Club  like  ours  may  well  feel  proud. 

Our  winter  course  of  Soir^s,  of  which  the  last  was  held  last  night, 
has  been  very  successful  in  eveiy  respect.  At  each  of  these,  with  one 
exception,  two  papers  were  read,  many  of  them  the  result  of  personal 
observation,  and  illustrated  by  original  diagrams  and  specimens.  The 
papers  read  covered  a  wide  range  of  subjects,  as  will  be  seen  from  the 
following,  list,  and  were  listened  to  by  fair  audiences,  the  average 
attendance  being  about  55. 

The  following  are  the  titles  of  the  papers  read  :  Monday,  Novem- 
ber 24 — Inaugural  Address,  Mr.  J;  Fletcher  ;  Graphite  of  the  Ottawa 
Valley,  Mr.  W.  H.  Harrington.  Monday,  December  15 — On  the  forms 
and  structures  of  some  Spongillse  found  in  the  Ottawa,  Dr.  A.  F.  Kemp ; 
The  connection  of  Botany  with  Mythology,  Mr.  R.  G.  Haliburton. 
Friday,  January  16 — Cystidian  Life,  Dr.  J.  A.  Gmnt;  Museum 
Education,  Mr.  H.  B.  Small.  Friday,  February  6th  — On  the  Conti-act- 
ility  of  the  Spores  of  Palmella  Hyalina,  Dr.  A.  F.  Kemp  ;  Asbestos^ 
Mr.  W.  P.  Anderson.  Friday,  February  2(^th — A  Pi'actical  Demon- 
stration of  the  Human  Brain,  Dr.  J.  A.  Grant.  Friday,  March  5th — 
Design  in  Nature,  Mr.  W.  D.  LeSueur  ;  Land  and  Fresh  Water  Shells 
of  the  Ottawa  Valley,  Mr.  G.  C.  Heron.  Monday,  March  15Lh — On 
some  Insects  captured  at  our  excuraions,  Mr.  W.  H.  Harrington  ; . 
On  some  Plants  collected  during  our  excursions,  Mr.  J.  Fletcher. 

At  most  of  these  Soirees  there  were  on  exhibition  botanical  and 
other  specimens  collected  during  the  summer  by  members  of  the  Club. 
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la  addition  to  our  regular  course  of  Soirees,  the  Council,  as  a  token  of 
the  good  feeling  which  existed  between  the  Ottawa  Literary 
and  Scientific  Society  and  the  Club,  offered  to  take  charge 
of  one  of  the  Conversaziones  in  -the  Society's  winter  course 
of  meetings.  Their  offer  was  accepted,  and  the  entertainment  took 
place  on  January  9th.  The  programme  consisted  of  an  address  by  the 
Chairman,  Mr.  LeSueur;  a  series  of  chemical  experiments  illustrative 
of  the  phenomena  of  combustion  by  Mr.  Henry  Wattera ;  an  essay  on 
coal  by  Mr.  W.  H.  Harrington  ;  recitations  by  Mr.  J.  Martin  and  ilr. 
W.  Campbell,  and  an  exhibition  of  natural  history  specimens  in  the 
Museum  by  members  of  the  Club. 

The  mcmbershij)  of  tho  Club  has  steadily  increased,  and  now 
consists  of  ninety  ordinary  and  two  corresponding  members — Prof.  J. 
Macoun,  of  Belleville,  and  W.  Saunders,  Esq.,  of  London,  President  of 
the  Entomological  Society  of  Ontario — who  were  elected  by  the  Council 
according  to  Kule  7. 

The  following  donations  have  been  received  during  the  year  :  5 
copies  of  the  "  Canadian  Entomologist."  No.  5  containing  a  notice  of  the 
organization  of  the  Club,  from  the  editor  ;  Reports  for  three  years  of  the 
Manchester  Field-Naturalists'  Club  and  of  the  Scientific  Students' 
Association,  of  the  same  place,  from  Mr.  VV.  R.  Billings  ;  2  volumes 
of  the  proceedings  of  the  Nova  Scotian  Institute  of  Natural  Science 
from  Dr.  Honeyman,  per  Mr.  W.  P.  Anderson  ;  i-eport  of  the  Fruit- 
Growers'  Association  for  1879,  containing  the  report  of  the  Entomological 
Society  of  Ontario  for  the  same  year,  from  Mr.  J.  Fletcher.  We  have  also 
received  from  the  Curator  of  the  Literary  and  Scientific  Society  a  long 
list  of  donations  made  by  the  members  of  the  Club  to  the  Museum  of  that 
Society  during  the  year. 

The  Council  have  on  several  occasions  discussed  the  feasi})iliiy  of 
priming  the  i)apers  read  before  the  Club  during  the  winter,  with  an 
account  of  the  excuraions  and  the  annual  report  as  the  ^transactions  of 
the  Club  for  1879-80.  The  following  extract  from  the  minutes  of  last 
Council  meeting  expresses  the  view  of  the  Council  in  the  matter, 
which  they  commend  to  the  favorable  consideration  of  their  successors. 
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««  Moved  by  Mr.  Billings,  seconded  by  Mr.  Harrington, » That,  in  the  opinion 
of  this  Council,  it  is  desirable  that  the  papers  read  before  the  Club  during  the  past 
season,  including  the  Inaugural  address  and  Secretary's  report,  which  dealt  with 
the  original  researches  of  members,  or  with  the  Natural  History  of  the  Ottawa 
district,  should  be  printed  as  the  Transactions  of  the  Club  for  the  year  1879-80.' 
Carried." 

Th'i  following  is  the  Financial  Statement  for  the  year,  showing  a 
balance  on  hand  of  828.5 1 : — 

Dr.     The  Trea^nrer  in  ccccounl  with  Ottawa  Field- Naturalists  Club.    Cr. 


To    Members'  Subscriptions,   S:i8  50 

Kxcursion  Receipts 88  05 

Soiree  Ileceipts 23  70 


Si 50  25 


By    Stationery  and  Postage.  $  7  IKi 

Printing 19  OO 

Excui-sion  Expenses 89  28 

Soiree  Expenses ........  5  60 

Balance,  Cash  on  hand..  28  54 


$150  25 


Ottawa,  :March  IGth,  1880. 


R.    B.    WHYTE, 

Secretary-  Treasn  rer. 
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FIRST  SOIREE. 

INAUGURAL     ADDRESS 

Delitbrbd  on  Monday,  24th  Novimbbr,  1879,  by  James  Fletcher, 
First  Vice-President  O.F.N.C. 

Members  of  the  Ottawa  FielcUNaturalislif  Cluh  ;  Ladies  and  Gentlemen: 

The  unexpected  absence  of  our  President  during  the  past  week  has  thrown- 
upon  my  unworthy  shoulders  the  responsibility  of  addressing  you  this  evening. 
I  shall  merely  remind  you  of  what  we  have  done  during  the  past  year,  and  draw 
your  attention  to  what  we  propose  to  do  during  the  coming  winter  season. 

Our  Club  was  formed  in  the  commencement  of  the  summer,  with  the  express 
object  of  working  up  the  Natural  History  of  this  locality.  We  started  under  the 
most  favourable  auspices.  His  Excellency  the  Governor-General  graciously  con- 
sented to  be  our  Patron,  and  the  first  circular,  addressed  to  the  members  of  the 
Ottawa  Literary  and  Scientific  Society,  was  answered  by  about  forty  gentlemen. 
At  the  first  general  meeting,  the  gentlemen  whose  names  are  printed  on  the  first 
sheet  of  the  programme  were  elected  as  the  Council.  This  meeting,  and  all  subse- 
quently, were  held,  as  is  this  one  to-night,  in  the  Museum  of  the  Ottawa  Literary 
and  Scientific  Sociely,  to  whom,  for  their  courtesy,  we  are  under  a  debt  of  tho 
det?pe8t  gratitude.  The  only  return  given  for  this  kindness  was  a  promise  of. 
duplicate  specimens  to  be  collected  by  the  Club,  and  I  am  happy  to  say  that,  at 
the  end  of  the  season,  I  shall  be  able  to  add  many  valuable  specimens,  and  even, 
collections,  to  their  Museum  from  this  source.  During  the  summer,  we  have 
held  "five  Excursions  into  the  country,  choosing  a  different  destination  each  time. 
The  first  of  these  was  to  Kingsmere,  in  the  Chelsea  Mountains,  and  was  of  the 
most  pleasant  kind,  and  many  valuable  cdditions  were  made  to  the  collections 
of  the  members.  Perhaps  the  gem  of  the  expedition  was  the  lovely  Clemalis 
rerticillarisj  or  "  Purple-flowered  Virgin's  Bower/'  The  lucky  discoverer  of  the 
first  specimen  was  Master  Ernest  LeSueur,  whose  quick  eyes  detected  it  as  it  lay 
half  concealed  among  the  leaves  and  loose  stones.  The  members  of  the  Club 
experienced  much  kindness  at  the  hands  of  Col.  and  Mrs.  Dennis,  who,  nothing 
daunted  at  the  formidable  array  of  42  members,  insisted  upon  the  whole  party 
coming  into  their  lovely  garden  by  the  lakeside,  and  making  tea  for  them.  Besides 
plants,  there  were  also  a  few  insects  collected  by  Mr.  Harrington,  and  some  shells 
by  Mr.  Heron.  The  second  expedition  of  the  Club  was  not  one  of  the  regular 
meetings,  bui  was  in  answer  to  an  invitation,  very  kindly  sent  by  the  members 
of  the  Montreal  Natural  History  Society,  to  join  them  in  a  field  day  at  Calumet. 
Our  members  were  most  successful  at  this  excursion,  carrying  off  all  the  three: 
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prizes  offered  by  the  Natural  History  Society  for  botanical  specimens,  the  first 
being  taken  by  Mr.  R.  B.  Whyte,  the  second  by  Mr.  B.  Small,  and  the  third  by 
Mr.  H.  M.  Ami.  This  trip  was  much  enjoyed  by  all  who  participat«d  in  it,  and 
H  is  to  be  hoped  that  it  is  only  the  first  of  a  long  series  of  joint  annual  excur. 
sions. 

The  third  excursion,  and,  perhaps,  the  most  interesting  of  all,  was  to  the 
Dominion  Springs  and  the  Mer  Bleue.  This  remarkable  locality  presents  a  field 
of  unusual  interest  to  the  naturalist,  and  many  rare  specimens  were  collected  . 
of  the  plants  the  most  interesting  were  Mierostylis  opkioglossoides^  Dalibarda 
repem  and  Trigloehin  marittmum  yar  elatum.  On  the  2nd  of  August,  Dr.  Wick- 
steed  invited  the  members  of  the  Club  to  take  a  trip  in  his  steam  yacht.  About 
twenty  availed  themselves  of  the  opportunity  and  paid  a  visit  to  Duck  Island, 
a  few  miles  below  the  city.  The  fourth  excursion  was  to  Brittania,  where  a 
oleasant  afternoon  was  spent ;  the  locality,  however,  was  too  near  to  Ottawa  to 
iffer  many  new  specimens. 

The  next  important  item  to  mention  in  the  history  of  the  Club  is  the 
•exceptionally  fine  exhibit  which  they  sent  to  the  Dominion  Exhibition,  when 
the  following  prizes  were  taken : — In  the  Botanical  Section,  all  the  prizes  offered : 
the  first,  a  silver  medal  and  $8,  being  taken  by  the  First  Vice-President;  the 
second,  $4,  by  the  Secretary.  In  the  Entomological  Section,  Mr.  Harrington 
took  the  second  prize  of  $10 ;  the  first,  a  gold  medal,  being  awarded  to  the 
Entomological  Society  of  Ontario,  a  well-established  institution  of  many  years' 
standing.  Besides  the  above,  a  bronze  medal,  an  extra  prize,  was  awarded  to  Mr 
Gilbert  Heron  for  a  beautiful  collection  of  land  and  fresh-water  shells.  The 
iuest  collection  exhibited  in  the  name  of  the  Club,  however,  was  Dr.  J.  A. 
Giant's  case  of  twelve  unique  fossils,  every  one  of  which  was  of  unusual  interest ; 
these  were  not  entered  for  a  prize,  butweie  highly  commended  by  the  judges. 
Another  beautiful  collection  was  one  of  native  birds'  eggs,  exhibited  by  Mr,  W, 
L.  Scott,    This  also  obtained  a  special  mention  by  the  judges. 

During  the  Exhibition  week,  the  members  of  the  Club  received  an  invitation 
from  the  President  of  the  Entomological  Society  of  Ontario  to  attend  the  annual 
meeting  of  that  Society,  of  which  many  availed  themselves. 

The  last  excursion  was  to  Meech's  Lake,  in  the  Chelsea  Mountains,  in  the 
beginning  of  October.  The  day  was  a  charming  one,  but  the  collections  were 
small,  the  only  find  of  importance  being  a  new  shell  called  Phyta  Lordi  by  our 
mde&tigable  conchologist,  Mr.  Gilbert  Heron . 

This  is,  I  think,  a  brief  summary  of  what  we  have  done  towards  effecting 
the  work  we  laid  out  for  ourselves  in  the  beginning  of  the  season.  The 
programme,  which  has  been  sent  to  all  the  members,  shews  what  the  Council 


Digitized  by  VjOOQIC 


'4 

propose  to  offer  you  during  the  winter,  by  the  way  of  amusement,  and  to  keep  up 
an  interest  in  the  Club,  which  has  already  given  us  so  much  pleasant  intercourse. 
One  of  the  chief  benefits  bestowed  by  an  organization,  such  as  ours,  is  that  it 
enables  one  always  to  know  where  to  find  a  sympathetic  companion. 
Of  all  recreations,  there  is  none,  to  my  mind,  more  enjoyable  than  a  walk  in 
the  country  with  a  congenial  friend.  No  kind  of  intercourse  brings  you  into 
closer  contact  with  a  companion  than  taking  a  walk.  You  cannot  take  ten 
steps,  even  with  a  stranger,  without  feeling  a  necessity  of  saying  something,  and,, 
if  there  is  anything  in  a  man,  you  can  soon  bring  it  out  of  him  in  a  country 
walk.  Now,  it  is  very  clear  that  a  judicious  choige  with  regard  to  your  com- 
panion is  a  most  important  matter  ;  but  it  w  not  always  easy  to  find  one  who  has  the 
8 ime  tastes  or  takes  an  interest  in  the  same  subjects  as  yourself.  John  Burroughs, 
in  "  Winter  Sunshine,"  writes  as  follows :  "  Professional  walkers  are]very  fastidious 
in  choosing  or  admitting  a  companion,  and  hence  the  truth  of  a  remark  of  Emer- 
son that  *  you  will  generally  fare  better  to  take  your  dog  than  to  invite  your 
neighbor.'  Your  cur  dog  is  a  true  pedestrian  ;  he  enters  into  the  spirit  of  the 
enterprise  ;  he  is  not  indifferent  or  preoccupied ;  he  is  constantly  sniffing  adven- 
ture ;  laps  at  every  spring ;  looks  upon  every  field  or  wood  as  a  new  world  to  be 
explored :  is  ever  on  some  new  trail ;  knows  something  important  will  happen  a 
little  further  on  ;  whatever  the  spot,  or  whatever  the  road,  he  is  always  satisfied 
with  it.  In  short,  is  just  that  happy  excursive  vagabond  that  touches  one  at  so 
many  points,  and  whose  human  prototype  in  a  companion,  when  such  can  be 
found,  robs  miles  and  leagues  of  half  their  power  and  fatigue.'' 

The  most  interesting  companion  in  anything  is  undoubtedly  the  one  who- 
can  tell  you  most  about  it.  Therefore,  the  best  companion  in  the  country  must 
be  a  naturalist,  who  can  point  out  objects  of  interest  and  explain  their  beauties 
and  wonders.  No  one  looks  upon  the  world  so  kindly  as  he  does  ;  no  one  else 
gives  so  much  attention  to,  or  takes  so  much  enjoyment  from,  the  country  as  he 
does,  and  he  holds  a  more  vital  relation  to  nature,  because  he  is  freer,  and  his 
mind  is^more  at  leisure.  Moreover,  when  a  naturalist  gets  a  friend,  who  is  not 
one,  out  in  the  country,  he  feels  a  sort  of  m6ral  responsibility  resting  u|K)n  him 
to  find  something  particularly  interesting  to  point  out,  so  as  to  arouse  his  curi- 
osity, and,  if  possible,  to  convert  him  to  the  study  of  "  La  Belle  Science."  I  say 
particularly  interesting,  because  everything  in  nature  is  interesting  and  beauti- 
ful ;  and  I  defy  anyone  to  bring  me  a  single  object,  picked  up  by  a  country  road- 
side, which  is  not  beautiful,  and  even  exquisitely  so->a  stick,  a  piece  of  straw,  a 
leaf,  or  a  stone,  it  matters  not  what,  if  properly  examined  and  understood,  they 
are  all  wonderful  and  lovely.  Let  us  briefly  consider  these  common  objects  one 
at  a  time,  taking  them  in  the  order  I  have  mentioned  them.  We  will  suppose, 
for  the  sake  of  demonstration,  that  the  stick  is  part  of  the  stem  of  a  young  Cana- 
dian Sugar  Maple  (Acer  taceharinum) .  This  tree  belongs  to  that  division  of  the 
vegetable  kingdom  known  as  Exogens,  or  plants  which  increase  by  the  deposi- 
tion of  a  layer  of  new  wood  on  their  outer  surface,  beneath  the  bark,  at  regular 
periods.    A  plant  stem,  in  its  simplest  state,  consists  merely  of  parenchymatous  • 
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cells,  with,  occasionally,  a  central  vertical  cord  of  fibre  cells,  as,  for  instance,  in 
the  mosses.  Such  a  stem,  however,  would  be  unsuited  to  plants  in  which  great 
strength  is  required,  and  <ve,  accordingly,  find  that,  in  all  plants  above  the  mosses^ 
the  stem  is  made  up  partly  of  parenchymatous  cells  and  partly  of  woody  tissue 
and  vessels  of  different  kinds,  by  which  the  requisite  toughness  and  strength  are 
produced.  In  these  stems,  then,  we  notice  two  systems — the  parenchymaiousj  or 
common  cellular  system,  and  ihQJibro  vascular.  Vegetable  cells  are  divided  into 
two  groups.  When  they  are  of  such  form  that,  combined  together,  their  ends  merely 
come  in  contact  without  perceptibly  overlapping,  they  are  called  parenchyma- 
tous; but  when  elongated  and  pointed  at  their  ends,  so  that,  in  combination,  they 
overlap  each  other,  they  are  termed  prosenchymatous.  But  these  extreme  forms 
are  connected  by  all  sorts  of  transitional  ones.  Formerly,  all  elongated  organs 
found  in  plants  were  supposed  to  have  an  entirely  different  origin  from  the  cells, 
and  were  described  under  the  names  of  woody  fibres  and  vessels  or  ducts.  It 
is  now,  however,  known  that  they  are  all  derived  originally  from  ordinary  cells. 
The  parenchymatous  system  grows  in  any  direction,  according  to  circumstances, 
either  longitudinally,  by  which  the  stem  is  lengthened,  or  horizontally,  hy 
which  it  is  increased  in  diameter.  The  fibro- vascular  system  only  grows  longi- 
tudinally, and  thus  forms  cords  and  bundles,  which  are  distributed  vertically  itt 
the  midst  of  the  parenchymatous  to  strengthen  the  stem.  The  parenchymatous 
is,  tljerelore,  termed  the  horizontal  system  of  the  stem,  and  the  fibro-vascular  the 
longitudinal,  or  vertical  system. 

In  the  embryo  state,  the  stem  of  an  exogen  is  entirely  composed  of  paren- 
chyma ;  that  is,  a  tissue  composed  of  simple  cells  with  thin  walls,  whose  length 
does  not  exceed  their  breadth,  or  in  which  the  proportion  of  the  two  diameters 
does  not  varj'  to  any  great  extent.  As  soon  as  growth  commences,  some  of  the- 
cells  become  developed  into  spiral  vessels  and  wood  cells,  forming,  at  the  end  of 
the  first  year,  a  zone,  consisting  of  two  parts,  the  first  composed  chiefly  of  spiral 
vessels,  and  known  as  the  medullary  sheath,  and  outside  this,  and  closely  con- 
nected with  it,  another  part,  composed  of  wood  cells  ;  this  zone  is  formed  round 
the  central  mas«  of  pavcnchyiua,  which,  from  this  time,  we  will  call  the  pith ;  it 
is  not,  however,  a  perfect  circle,  for  it  is  interrupted  at  certain  points  by  projec- 
tions of  the  pith  in  radiating  lines,  which  pass  through  it  and  connect  with  an, 
external  hnyer  of  parenchymatous  tissue,  which  is  called  the  bar]p.  We  have, 
then,  as  the  result  T)f  one  year's  growth  : — I.  A  central  mass  of  parenchyma, 
which  is  called  the  medulla^  or  pith  ;  2.  An  interrupted  zone  of  wood  cells,  and 
vessels  forming  the  wood ;  3.  The  radiating  lines  connecting  the  pith  with  the 
bark,  called  the  viedullury  rays;  and  4.  An  external  zone  of  parenchymatous 
cells  or  the  hark.  Such  is  the  structure  of  all  exogenous  stems  which  die 
j-early. 

But  our  stick  does  not  belong  to  an  annual  exogen  ;  the  stems,  however,  of 
plants  which  live  more  than  one  year,  at  first  resemble  those  that  die  yearly^ 
except  that  the  wood  formed  is  generally  firmer  and  in  larger  proportion.  Dur- 
ng  the  second  year,  another  zone  of  wood  is  formed  on  the  outside  of  the  one  ot 
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the  preyious  year,  while,  at  the  same  time,  a  new  fibrous  layer  is  added  to  the 
inside  of  the  bark.  These  layers  are  deyeloped  out  of  the  vitally  active  cells  of 
the  Cambium  layer ^  which  is  situated  outside  of  the  indefinite  vascular  bundles 
which  form  the  wood.  The  medullary  rays,  at  the  same  time,  increase  by  addi- 
tion to  their  exterior  ends,  and  thus  continue  to  keep  up  their  connection 
"between  the  pith  and  the  bark.  In  succeeding  years  we  have,  in  like  manner, 
new  layers  of  wood  and  fibrou.?  bark,  one  of  each  every  year ;  and  the  medullary 
Tays  also  continue  to  grow  from  within  outwards ;  there  are  also  other  medullary 
rays,  which  connect  each  annual  zone  with  the  bark  ;  these  are  called  secondary 
medullary  rays.  Each  succeeding  yearly  growth  is,  therefore,  a  repetition  of  the 
first,  except  as  regards  the  pith  ;  this  never  increases  in  size  after  the  first  year. 

The  second  object  is  the  piece  of  straw.  Not  a  few  of  you,  I  imagine,  will  be 
surprised  to  hear  me  call  a  stalk  of  wheat  a  tall,  symmetrical,  tower  of  stone  sur- 
orounded  by  a  casing  of  woo<l ;  such,  however,  with  all  propriety,  it  may  be  called. 
It  will  be  at  once  seen  that,  to  keep  the  grain  from  the  moisture  of  the  ground, 
in  order  that  it  may  ripen  properly,  a  tall  stem  must  be  developed  ;  and  also  in 
the  case  of  most  of  the  economic  grain-bearing  grasses,  which  produce  such 
•enormous  crops  in  comparison  to  the  size  of  the  plants,  that  it  must  be  of  excep- 
tional strength  to  bear  the  weight  of  the  copious  ear.  Nature  has  eff'ected  this 
by  a  most  beautiful  and  unexpected  process .  The  cuticle  in  some  plants,  but 
especially  in  these  which  we  are  considering,  has  its  cell  walls  impregnated  with 
silex,  or  flint;  so  much  so,  that  when  all  the  organic  matter  has  been  removed 
by  heat  or  prolonged  masceration  in  diluted  nitric  acid,  the  forms  of  the  cuticle 
cells,  hairs  and  stomata  are  distinctly  marked  out  in  silex,  and  can  be  beautifully 
^displayed  under  the  microscope,  with  the  aid  of  polarized  light.  Such  silicious 
'Cuticles  are  also  found  in  the  husks  of  the  grains  yielded  by  these  plants,  and 
<he  hairs,  with  which  the  palea  or  chaff  scales  of  most  grasses  are  furnished,  are 
strengthened  by  a  like  deposit.  Moreover,  the  vegetable  cells  produced  in  straw 
are  prosenchymatous  ani  form  fibrous-tissue,  which,  added  to  the  silicious 
skeleton,  and  the  shape  of  the  stem,  a  hollow  cylinder,  give  the  great  strene^th 
and  flexibility  necessary.  A  stem  of  wheat  straw  is,  perhaps,  one  ot  the 
strongest  structures,  for  the  amount  of  substance  in  it,  which  can  be  found  in 
nature.  An  ordinary  thick  stem  would,  of  course,  support  the  weight  of  the  ear  as 
well,  but.  as  the  seeds  of  these  plants  were  to  form  the  large  portion  of  the' food  of 
the  human  race,  which  they  do,  it  was  necessary  to  provide  them  with  stems  which 
would  take  up  as  small  an  amount  of  space  as  possible.  I  have  no  doubt  that, 
did  the  members  of  the  grass  tribes  cover  as  much^area,  in  comparison  to  the 
4tmount  of  fruit  they  produce,  as  other  plants,  the  whole  world  would  not  suffice 
as  a  field  to  grow  the  amount  annually  required  to  sustain  man. 

Our  next  object  is  the  leaf.  There  is  no  part  of  a  plant,  not  even  the  flower, 
with  its  wealth  of  beauty  and  delicious  scent,  which  deserves  more  careful 
consideration,  nor  which  performs  more  important  functions  than  the  foliage, 
the  source  of  that  great  charm  in  the  landscape,  which  all  feel  so  keenly  in  the 
«priDg,  when  nature  has  spread,  with  lavish  hand,  her  mantle  of  refreshing  green 
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over  the  trees  of  our  forests,  which  have  been  p^aimt  and  bare  for  so  long  during 
the  dreary  months  of  winter.  For  the  better  understanding  of  the  special  func- 
tions of  the  leaves,  let  us,  for  a  moment,  glance  at  the  life  history  of  a  plant. 
The  seed,  containing  the  germ,  is  placed  in  the  ground ;  under  the  influence  of  the 
warmth  of  the  sun  and  a  certain  amount  of  moisture,  the  embryo  which  it 
contains  begins  to  develop,  and  sends  down  a  radicle  into  the  soil,  and  a  stem 
bearing  the  plumule,  or  little  bud  of  undeveloped  leaves,  upwards  to  the  light ; 
at  the  same  time  the  cotyledons  or  seed-leaves  are  formed.  We  have,  then,  a 
central  axis  developing  in  two  opposite  directions,  the  lower  part  is  called  the 
descending  axis  or  root,  and  the  upper  the  ascending  axis  or  stem.  Upon  this  axis 
or  its  divisions  all  the  future  organs  of  the  plant  are  arranged ;  those 
which  immediately  succfed  the  cotyledons  are  the  true  leaves,  and 
all  which  succeed  the  leaves  in  the  way  of  development,  such  as 
the  flower  and  its  parts,  are  merely  modifications  of  the  leaves,  designed 
for  special  purposes;  therefore,  the  three  organs  which  existed  in  the 
embryo  in  a  rudimentary  state  are  called  the  fundimental  organs  of  the  plant,  or 
organs  of  nulriiiony  because  they  have  for  their  object  its  nutrition  and  develop- 
ment. As  a  general  rule,  the  plantlet  exists  ready  formed  in  the  seed.  This  can 
be  easily  seen  by  soaking  a  bean  in  water  for  a  day  or  two  and  then  opening  it 
with  a  penknife,  when  there  will  be  found  a  miniature  stem  and  a  pair  of  loaves, 
which  need  only  be  brought  to  the  light  to  attain  their  green  color.  Tt  has  now 
only  to  lorm  a  root  to  fix  it  in  the  ground,  when  it  becomes  a  perfect,  though 
diminuti  ve,  vegetable.  This  root,  though,  can  only  be  formed  from  proper  material ; 
neither  water  nor  anything  else  which  the  plant  is  imbibing  from  the  earth  will 
answer.  The  proper  material  is  prepared  food,  more  or  less  of  which  is  always 
provided  by  the  parent  plant  and  stored  up  in  the  seed,  in  the  form  of  starch  or 
similar  nourishment,  and  generally  deposited  in  the  cotyledons  or  seed-leaves. 

For  a  short  time,  this  small  stock  suffices  to  support  the  young  plant,  and,  by 
the  time  that  is  exhausted,  it  has  formed  roots  and  true  leaves,  and  is,  by  their 
means,  able  to  take  care  of  itself. 

The  articles  which  form  the  diet  of  plants  are  exceedingly  simple  ;  they 
are  water,  carbonic  acid,  and  ammonia.  As  soon  as  the  young  plant  has  expanded 
its  green  leaves,  it  absorbs  these  substances,  from  the  soil  by  its  roots  and  from 
the  air  by  its  leaves.  It  will  not  be  difficult  to  understand  what  the  organic 
constituents  of  plants  are,  and  how  the  plant  obtains  them  A  leaf 
•consists  of  two  parts  :  a  woody  and  a  cellular ;  the  former  is  the  frame- 
work of  ribs  and  wins  which  serve  to  strengthen  it,  and  also  to  act  as  canals 
to  bring  in  the  ascending  sap,  and  to  distribute  it  by  the  veinlets  throughout 
every  part.  The  cellular  portion  is  the  green  pulp,  and  is  nearly  the  same  as  the 
green  layer  of  the  bark  ;  so  that  the  leaf  may  properly  enough  be  considered  as 
an  expansion  of  the  fibrous  and  green  layers  of  the  bark  ;  the  whole  is  covered  by 
4i  transparent  skin  called  the  epidermis.  The  green  pulp  consists  of  cells  of  various 
forms,  usually  loosely  arranged  so  as  to  leave  many  irregular  spaces  or  air  passages, 
communicating  with  each  other  throughout  the  whole  interior  of  the  leaf.     The 
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green  color  of  Tcgetation  is  due  to  a  peculiar  green  matter,  lying  loose  in  the 
cells,  in  the  form  ot  minute  grains,  named  chUrophyl^  which  is  merely  the  Greek 
for  the  green  of  leaves.  The  use  of  the  leaves  is  to  convert  the  crude  watery 
matter  sucked  up  by  the  roots  into  proper  vegetable  substance.  They  have  been 
compared,  because  of  this,  to  the  digestive  organs  of  animals,  and,  as  their  func 
tions  are  respiratory  as  well,  they  have  been  compared  also  to  the  lungs. 

A  large  portion  of  the  moisture  which  the  roots  of  a  growing  plant  are 
constantly  absorbing,  after  be'ng  carried  up  by  the  stem,  is  evaporated  by  the- 
leaves.  To  prevent  a  too  copious  evaporation  of  this  moisture,  they  have  been 
provided  with  the  delicate  tissue  of  cells  termed  the  epidermis. 

The  greater  part  of  the  moisture  exhaled  escapes  from  the  leaf  through  the 
stomata  or  breathing  pores  ;  these  are  small  openings  through  the  epidermis  into 
the  air  chambers,  establishing  a  direct  communication  between  the  air  chambers 
and  the  external  air ;  through  these,  the  vapour  of  water  and  the  gaseous  con- 
stituents of  the  atmosphere  can  freely  enter  or  escape,  as  the  case  may  be.  The 
openings  of  these  breathing  pores  are  guarded  by  a  pair  of  thin  walled  cells, 
which  open  when  the  weather  is  damp,  so  as  to  allow  exhalation  to  go  on  ;  but 
promptly  close  when  it  is  dry,  so  as  to  arrest  it  before  the  interior  of  the  leaf  is 
injured  by  the  dryness.  These  stomata  or  mouths,  too,  are  the  entrances 
through  which  the  plant  receives  its  food.  I  have  already  mentioned  that  the 
chief  materials  which  compose  the  food  of  a  plant  are  carbonic  acid,  water — that 
is  hydrogen  and  oxygen — and  a  little  ammonia.  The  substance  of  which  vege- 
table tissue,  namely  the  walls  of  the  cells,  is  made,  is,  by  chemists,  called  cellulose^ 
and  is  just  the  same  in  composition  in  the  hardest  wood  of  a  full  grown  tree  as 
in  the  soft  cellular  tissue  of  a  succulent  plant ;  it  is  composed  cf  carbon,  hydro- 
gen and  oxogen.  These,  then,  are  necessary  materials  for  the  vegetable  growth, 
and  must  be  received  by  all  growing  plants,  and  it  only  remains  to  be  shewn 
whence  the  plant  obtains  them.  Of  all  substances  consumed  by  a  plant,  water 
is  taken  in  to  a  far  greater  extent  than  any  other,  chiefly  through  the  roots,  but 
also,  to  a  small  degree,  through  the  leaves.  Now,  water  is  composed  of  oxygen  and 
hydrogen,  two  of  the  three  elements  of  cellulose,  and,  strangely  enough,  these 
two  gases  exist  in  water  in  exactly  the  same  proportion  as  they  do  in  cellulose. 
It  is  perfectly  apparent,  then,  that  the  plant  obtains  two  of  the  three  elements  of 
cellulose  from  water,  the  other,  carbon — by  far  the  most  important — is  the  onl3r 
one  now  to  be  found. 

Among  the  components  of  the  atmosphere,  there  is  one  which  is  exceedingly- 
injurious  to  animal  life,  which  is  called  Carbonic  aeidj  or  more  usually  now 
Carbonic  dioxide ;  this  gas  consists  of  carbon  and  oxygen  and  is  the  product  of 
combustion.  Im  breathing,  which  is  one  form  of  combustion,  animals  are 
constantly  forming  carbonic  acid  gas  by  uniting  the  carbon  pf  their  bodies  with 
the  oxygen  which  they  inspire  ;  it  is  then  exhaled  as  carbonic  acid  gas.  It 
generally  exists  in  the  atmosphere  to  the  amount  of  ^^gj^  part  of  its  bulk.  This 
is  not  enough  to  prove  injurious  to  animal  life.     But,  with  every  breath,  animals. 
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are  diminishing  the  oxygen  in  the  air,  bo  necessary  for  them,  and  increasing  the 
amount  of  carbonic  acid,  so  injurious  to  them ;  or,  rather,  which  would  be  so  in- 
jurious if  it  were  allowed  to  accumulate  ;  the  reason  why  it  does  not,  is  because 
plants  consume  it  as  soon  as  formed.  Chemical  experiments  have  shewn  tHat, 
when  the  leaves  and  green  parts  of  plants  are  exposed  to  sunlight,  they  possess 
the  wonderful  power  of  decomposing  the  carbonic  acid  of  the  atmosphere  It 
is  absorbed  through  the  stomata,  ana  the  delicate  cells  are  the  chambers  of  the 
laboratory  where  it  is  decomposed,  and  the  whole  of  its  carbon  is  taken  by  the 
plant  and  assimilated  with  the  water  and  other  matters  collected  from  the  soil 
and  air  to  form  cellulose,  which  becomes  wood,  pulp,  starch,  sugar,  etc.,  etc., 
according  to  circumstances,  while  the  whole  of  the  oxygen  it  contained  is 
evolved  back  again  into  the  air  because  useless  to  the  plant,  the  full  amount 
required  by  it  to  complete  the  composition  of  cellulose  ali'eady  existing  there 
as  one  of  the  constituents  of  water.  This  is  proved  by  the  fact  that  there  is  a 
constant  relation  between  the  amount  of  carbonic  acid  gas  absorbed  and  the  oxygen 
exhaled.  While  the  plant  is  a  true  apparatus  of  reduction,  the  animal  is  a  true 
apparatus  of  combustion,  in  which  the  substances  it  derives  from  the  vegetable 
are  burnt  and  restored  to  the  atmosphere  in  the  form  of  carbonic  acid,  water  and 
ammonia,  ready  to  bo  again  absorbed  by  the  plant  and  to  re-pass  through  the  phases^ 
of  organic  life.  The  important  influences  exercised  by  vegetation  on  nature 
will  be  at  once  appreciated  when  it  is  remembered  that  this  is  the  only  known 
process  by  which  oxygen  gas,  so  essential  to  our  existence,  is  restored  to  the 
atmosphere  in  a  free  condition.  Thus  we  see  that  the  two  great  organized  king- 
doms of  nature  are  made  to  co-operate  in  the  execution  of  the  same  design  ;  each 
ministering  to  the  other  and  preserving  that  one  balance  in  the  constitution  of  the 
atmosphere  which  adapts  it  to  the  welfare  and  activity  of  every  order  of  bwing, 
and  which  would  soon  be  destroyed  were  the  operations  of  either  of  them  to  be 
suspended.  It  is  impossible  to  contemplate  so  special  an  adjustment  of  opposite 
eflects  without  admiring  this  beautiful  dispensation  of  Providence,  extending 
over  so  vast  a  scale  of  being,  and  demonstrating  the  unity  of  plan  upon  which 
the  whole  system  of  organized  creation  has  been  devised. 

The  last  object  of  our  collection  is  the  stone.  To  anyone  who  has  never 
examined  a  stone  critically,  it  would  appear  to  be  a  perfectly  homogeneous  mass, 
with  no  structure  at  all.  This  is  seldom  the  case,  however.  Almost  every. solid, 
when  slowly  deposited  from  a  liquid  or  aeriform  condition,  assumes  a  definite 
symmetrical  shape,  called  a  crystal.  The  perfect  crystal  represents  the  natural 
condition  of  a  substance,  and  the  form  peculiar  to  each  is  one  of  its  most  impor- 
tant characteristics.  The  idea  of  symmetry  is  inherent  in  every  human  mind, 
it  may  be  more  or  less  cultivated  by  experience  ;  but  the  germs  of  the  idea  are 
found  in  the  most  untutored.  However  rude  his  condition,  man  is  pleased  with 
a  symmetrical  arrangement  of  objects,  and  his  mind  is  offended  when  his  eye 
detects  a  violation  of  the  laws  of  symmetry,  although  he  may  have  no  name  for 
the  idea.  Corresponding  with  this  idea,  we  find  symmetry  everywhere  in  nature^ 
The  parts  of  [an  animal  are  most  symmetrically  arranged  round  the  body,  as  also 
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ure  the  leaves  round  Ihe  stem  of  a  plant ;  but  nowhere  is  the  idea  of  symmetry 
80  fully  developed  as  in  the  mineral  kingdom,  where  everything  is  arranged  in 
the  most  beautiful  and  perfect  regularity. 

The  reason  I  have  dwelt  at  such  length  this  evening  on  these  objects  is  to 
endeavor  to  point  out  that  there  is  nothing,  not  even  the  commonest  object  in 
nature,  that  is  not  worthy  of  a  careful  examination .  It  is  a  great  mistake,  but  a 
mistake  which  is  often  made,  even  by  scientific  men,  to  suppose  that  new  know- 
ledge can  be  gathered  only  from  the  unexplored  fields  of  science,  when,  in  the 
most  femiliar  walks  of  life,  there  are  countless  riches  of  truth  which  the  reapers, 
in  the  hurry  of  the  harvest,  have  passed  unnoticed,  and  which  will  abundantly 
reward  the  careful  gleaner.  The  French  aptly  express  this  thought  in  the 
provrb  '^  La  Science  court  Us  rues" — Science  runs  the  streets;"  or,  more 
freely  translated.  Knowledge  is  to  be  found  everywhere,  by  those  who  will  look 
for  it,  for  it  is  so  plentiful  that  it  runs  in  the  very  gutters  of  the  streets. 

Now  as  to  the  effects  or  defects  of  a  special  study.  Tnere  is  much 
to  be  said  on  botn  sides  of  this  question.  There  are  many  claf  ses  of  students  in 
the  natuml  sciences.  The  largest  of  these  are :  Firstly j  those  who  study  merely 
for  the  pleasure  it  g^ves  themselves  and  their  friends,  and  the  furtherance  of 
knowl  edge  generally*;  and  secondly^  those  who  study  simply  for  the  furtherance 
ot  knowledge  in  some  special  branch. 

There  is,  besides,  another  class,  who  are  hardly'  worthy  of  the  name  of 
scientific  students,  who  do  so  simply  for  what  they  can  make  out  of  it,  in  the  way 
of  reputation,  or  even  money ;  this  last  class,  I  am  glad  to  believe,  however,  is 
Tery  sm.'ill. 

To  the  first  class  most  belong.  This  is  that  class  which  embraces  all  those 
who,  appreciating  the  beauty  and  splendour  of  the  objects  revealed  in  a  study 
of  nature  and  the  amount  of  true  pleasure  they  can  thus  enjoy,  acknowledge  the 
responsibility  which  is  upon  them,  and  strive  to  induce  others  to  study  it  Joo 
and  so  participate  in  the  pleasure  which  they  know  is  s  >  real.  These  men  make 
utilitarianism  their  chief  object,  first,  to  make  themselves  useful  to  others,  and 
then  to  induce  these,  in  their  turn,  to  do  the  same.  To  gain  this  end  they  strive 
particularly  to  be  as  interesting  as  possible  to  everyone,  always  ready  to  give  a 
helping  hand,  or  explain  anything  they  themselves  understand  to  those  who  do 
not.  The  work  of  these  students  is  to  popularise  science,  and  to  remove,  as  much 
as  possible,  that  veil  which  the  very  word  seems  to  have  drawn  over  itself.  I 
do  wish  that  word  "  science"  had  never  been'invented.  I  am  convinced  that  there 
sre  more  turned  aside  from  the  study  of  natural  science  by  it  than  by  anything 
else.  People  seem  to  think  that,  when  anything  is  spoken  of  as  a  science  or  an 
^  ology,''  that  it  is  something  requiring  special  adaptations  and  much  study  to 
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at  ain,  and,  consequently,  from  preoccuimtion,  or  other  reasons,  consider  it  i* 
bejond  them.  Science  simply  means  knowledge;  but  it  has  now  gained  a 
significance  in  the  eyes  of  many  of  something  abstruse  and  not  to  be  had  by  all. 
This  impression  I  consider  it  the  duty  of  all  of  us  to  endeavor  to  clear  away. 

To  the  second  class  belong  those  who  take  up  a  special  branch  of  natural 
history,  and,  paying  little  attention  to  others,  push  their  investigations  to  the 
furthest  possible  limit,  giving  their  whole  time  to  it.  They  may  have  the  inten- 
tion of  taking  up  other  branches  when  they  have  thoroughly  studied  the  first,  but 
here  the  impossibility  of  doing  everything,  and  the  sh  ortncss  of  man's  life, 
interfere,  and  they  find  that,  unless  their  labors  were  undertaken  with  the 
express  object  of  establishing  'some  fact,  or  throwing  a  light  upon  some  con- 
nected study,  that  they  have  wasted  their  whole  lives  and  furthered  the  general 
work  of  science  very  little.  Now,  the  former  class  is  composed  of  the  generous 
students  of  nature,  who  use  their  time  in  popularizing  and  making  pleasant  the 
by-ways  of  science;  the  latter,  of  the  unselfish,  (if  a  distinction  can  be  drnwu 
between  the  two  words  generous  and  unselfish)  who  give  their  whole  time  to  the 
drj'  and  difficult  task  of  solving  knotty  points,  the  clearing  up  of  which  may  or 
may  not,  eventually,  be  of  value.  Now,  one  of  these  is  not  more  important  than 
the  other,  for  they  are  both  essentially  necessary  in  order  that  the  work  of 
science  may  go  on  and  prosper.  Specialists  are  particularly  useful,  ai\d,  in  fact » 
everyone  must  be  a  specialist  to  a  certain  extent,  for  the  different  branches  of 
natural  science  are  so  intimately  connected  that,  to  understand  one  thoroughly^ 
you  must  know  a  little  of  all.  The  proper  system  is  to  choose  very  deliberately 
which  branch  you  intend  to  take  up.  Look  into  all,  and  find  which  you  have 
the  greatest  taste  for,  then  set  to  work  and  work  it  up  from  its  commencement 
beginning  at  its  very  elements,  and  work  on  slowly ;  you  will  soon  find  that 
you  require,  frequently,  to  know  something  of  the  other  branches.  Now  comes- 
the  critical  point.  Do  not  drop  it  altogether ;  you  do  not  want  to  make  a  study 
of  all.  Let  the  first  compose  the  backbone  of  your  studies,  and  work  the  others 
round  it ;  but  remember  you  only  want  the  rudiments  of  the  otlior  branches,  not 
to  know  all  about  them,  but  enough  to  help  you  to  understand  your  own.  This 
is  the  great  secret  of  progress :  keep  on  steadily  at  your  one  branch,  and,  at  the 
same  time  never  allow  anything  which  affects  it  to  pass  unexamined,  even 
though  in  another  branch,  until  you  quit©  understand  the  connection. 
Take  as  instances :  Where  would  the  Entomologist  be  without  a  knowledge  of 
Botany,  to  know  where  to  look  for  insects  which  he  knew  to  feed  on  a  certain 
plant,  or  a  slight  knowledge  of  Mineralogy  to  know  in  what  description  of  places 
to  find  the  plant ;  or,  again,  the  CJonchologlst :  how  would  he  know  where  to 
spend  a  day  looking  for  specimens,  could  he  not  discriminate  whether  there  were 
nr  were  not  lime  in  the  soil,  in  some  form,  from  which  the  shells  could  be  formed  ^ 
or  the  Geologist,  how  could  he  identify  his  specimens  if  he  knew  nothing  of 
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Uotany,  Conchology  and  Entomology  ?  These  are  a  few  of  many  instances  that 
might  be  quoted,  but  they  shew  how  one  branch  depends  upon  the  others  for 
Support.  Let  us,  then,  cast  our  lot  in  with  the  first  class,  and  strive,  while 
working  up  the  natural  history  of  our  neighborhood  thoroughly,  to  do  so  in  a 
popular  manner,  intelligible  to  all.  I  believe  we  have  it  in  our  power  to  give 
much  happiness  to  many,  by  inducing  them,  by  our  example  and  persuasions,  to 
study  with  us  Nature.  Its  wonders  are  open  to  everyone,  from  the  young  child 
to  the  aged  man  ;  it  oifers  charms  and  fascinations  to  all — for  all  is  wonderful 
and  beautiful ;  and,  as  nothing  makes  men  so  happy  as  contemplating  the  beau- 
tiful, I  consider  nothing  is  so  well  calculated  to  make  men  good  and  happy  as  a 
*5tudy  of  nature; 

Through  the  kindness  of  the  Rev.  Dr.  Daw.son,  Principal  of  McGill 
University,  Montreal,  I  am  enabled  to  exhibit  some  beautiful  microscopical 
slides,  in  illustration  of  some  of  the  points  I  have  brought  l)efore  your  notice  this 
evening. 


""Graphite  or  the  Ottawa  Valley. — Mr.  W.  Hagub  Harrikqton." 

[The  first  half  of  this  paper,  treating  in  a  general  manner  with  the 
composition,  mining,  manufacture,  etc.,  of  graphite  in  other  countries, 
lias  necessarily  been  omitted.] 

Turning  now  to  the  more  special  consideration  of  the  deimsits  of  j^aphite 
found  in  this  section  of  the  Dominion,  which  is  known  as  the  Ottawa  Valley,  it 
will  not  be  goinsf  beyond  the  limits  of  the  subject  if,  at  the  outset,  we  give  a 
momentary  glance  at  the  formation  and  character  of  the  rockK  in  which  they 
occur. 

The  Archaian  era  in  geology  includes  the  oldest  rocks  known  to  that 
science — rocks  which  are  sup])osed  to  have  been  formed  from  the  original  rocky 
crust  produced  by  the  cooling  of  the  earth.  They  are  ea.sily  seen  to  be  the 
result  of  the  disinte^'i-ation  of  an  older  scries,  and  frequently  contain  pebbles 
nnlike  any  rocks  now  known. 

In  Canada,  where  these  rocks  are  very  fully  represented,  they  are  divided 
into  two  periods — the  Laurentian  and  the  Iluronian — the  former  being  considered 
the  oldest.  The  long  chain  ot  mountains,  of  which  a  portion  is  visible  across 
the  Ottawa,  is  composed  of  the  Laurentian  r  cks,  the  estimate<l  thickness  of 
which  in  30,000  feet,  consisting,  with  few  exceptions,  of  meUtmorphic  or  crystal- 
line rocks. 

These  rugged,  broken  hills,  which  lift  their  stony  crests  above  the  pines 
that  clothe  their  sides,  contain  immense  masses  of  nearly  every  specibs  of 
mineral.  Tlie  three  at  piebcnt  most  worked  and  valuable  are  iron,  apatite 
and  gra]»hit<;j  the  latter  being  most  frequent  in  the  limestone.     In  tnis  series  of 
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rocks  there  are  three  great  limestone  layers,  separated  by  gneissoid  rocks,  aggre- 
gating not  less  than  3,500  feet  in  thickness.  The  limestone  of  each  of  these 
layers  is  often  mixed  witli,  or  passes  into,  rocks  which  consist  largely  of 
pyroxene,  or  hornblende,  and  these  portions  abound  frequently  with  valuable 
minerals,  the  most  commdn  being  mica  and  graphite . 

As  to  the  probable  origin  of  the  graphite  in  these  rocks,  Dr.  Dawson 
remarks  that  "  It  .may  fairly  be  assumed  that  in  the  present  world  and  in  those 
geological  periods  with  whose  organic  remains  we  are  more  familiar  than  with 
those  of  the  Laurentian.  there  is  no  other  source  of  unoxidized  carbon  in  rocks 
than  that  furnished  by  organic  matter,  and  that  this  has  obtained  its  carbon  in  all 
cases,  in  the  first  instance,  from  the  deoxidation  of  carbonic  acid  by  living  plants. 
No  other  source  of  carbon  can,  I  believe,  be  imagined  in  the  Laurentian  period.*' 

When  we  come  to  consider  the  enormous  deposits  of  carbon  held  by  the 
Laurentian  rocks,  it  will  easily  be  seen  that  immense  periods,  even  of  a  most 
prolific  vegetation,  must  have  been  necessary  for  their  formation.  The  atmos- 
phere of  that  period  must  have  contained  a  great  amoimt  of  carbonic  acid,  and 
the  seas  have  been  charged  with  abundance  of  carbonate  of  lime,  and  have  con- 
tained, in  common  with  the  land  surface,  enormous  expanses  of  vegetable  life. 
The  amount  of  carbon,  in  the  form  of  graphite,  in  the  Laurentian  system,  is  con- 
sidered by  Dawson  to  equal  that  (in  the  form  of  coal)  of  equal  aread  in  the 
<»rboniferou8. 

In  the  Township  of  Buckingham  a  band  of  limestone,  with  some  thin  inter- 
stratified  bands  of  gneiss,  about  six  hundred  feet  in  thickness,  occurs,  and  is  filled 
to  such  an  extent  with  veins,  or  disseminated  crystals  and  scales  of  graphite, 
that  the  mineral  is  estimated  to  constitute  one-fourth  of  the  whole  in  places,  and, 
allowing  for  the  poverty  of  some  portions,  the  total  vertical  thickness  of  pure 
graphite  can  not  be  less  than  from  20  to  30  feet.  It  occurs  in  equal  abundance 
at  several  other  horizons  in  beds  of  limestone,  estimated  by  Logan  to  have  an 
aggregate  thickness  of  3,500  feet ;  and  the  total  quantity  thus  contained  can 
readily  be  seen  to  be  enormous. 

Unlike  beds  of  coal,  which  occupy  the  place  where  the  forests  which  pro- 
duced them  formerly  flourished,  graphite  has  been  disseminated  through  the 
rocks  by  changes  therein.  In  some  places,  to  be  sure,  bods  are  found  so  regular 
and  pure  that  they  may  be  fairly  compared  to  deposits  of  anthracite ;  but  these 
are  the  exceptions  :  the  great  bulk  of  the  mineral  is  scattered  in  scales,  lumps  or 
thin  veins.  Many  of  these  veins  are  mere  shrinkage  cracks,  traversing  in 
countless  numbers  the  containing  rocks,  and  so  irregular  in  size  as  often  to 
resemble  strings  of  nodular  ma.'^ses. 

The  graphite  contained  in  these  is  supposed  to  have  flowed  into  them  in  the 
form  of  a  hydro-carlwn  ;  or  it  may  have  l>een  in  a  state  of  aqueous  solution  at  an 
enormous  heat.  It  is  evidently  derived  from  tlic  rocks  tmversed  by  the  veins,  and 
has  deposited  with  it  sediment  from  these  beds  Hence  there  is  no  occurrence  of 
fossils  as  in  coal,  and  the  vegetable  origin  of  graphite  can  only  be  inferred  from 
analogy,  and  from  the  fact  of  a  few  scanty  organic  remains,  as  those  of  eozoon, 
having  been  found  in  the  containing  rocks.         #         •         •         • 

The  graphite  of  the  Buckingham  district  occurs  in  three  distinct  forms, 
always  in  or  in  close  proximity  to  bands  of  crystalline  limestone.  First,  in  foli- 
ated scales  or  plates  in  limestone,  gneiss,  pyroxene  or  quartzite,  and  sometimes 
even  in  iron  ores,  as  is  the  case  at  Hull ;  secondly,  in  distinct  embedded  masses, 
or  pockets  in  the  limestones;  thirdly,  in  veins  traversing  in  every  direction  the 
containing  rock. 

The  first  form  is  most  common,  and  occurs  in  greatest  abundance  in  the 
limestones,  often  forming  such  large  deposits  as  to  possess  great  economic  value, 
as  at  Buckingham . 

The  second  form  is  of  common  occurrence,  and  has  been  worked  in  Ruck- 
inghaiu  and  Lochaber,  where  the  deposits  are  considerable.     In  the  latter  town- 
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ship  the  bed  which  has  been  mined  is  over  ten  feet  in  thickness,  and  yields 
about  20  per  cent,  of  pure  material . 

The  last,  or  fissure  graphite,  is  not  so  common,  and,  though  of  much  greater 
purity  and  brightness,  cannot,  in  general,  be  worked  to  such  profit. 

The  series  of  rocks  in  which  graphite  and  its  companion  minerals  occur  in 
this  district  has  been  described  by  Vennor,  in  a  letter  to  Dana,  as  follows : 
<<  The  order,  then,  thus  given  to  the  economic  minerals  just  mentioned  is,  in 
ascending  order,  as  follows :  first,  hematite  iron  ore ;  secondly,  magnetite  and 
apatite  (unimportant) ;  thirdly,  magnetite  and  hematite  (important) ;  fourthly, 
plumbago  (very  extensive);  fifthly,  phosphate  of  lime,  with  iron  ore  (an  exten- 
sively worked  belt);  and  then,  sixthly,  eozoon  (-anadensls  in  abundance,  with 
serpentine,  chrysotile,  and  veins  of  baryta  and  galena.  You  will  thus  obRerve 
that  iron  ore  runs  through  the  seiies,  though  most  important  in  one  horizon-; 
that  plumbago,  with  a  great  deal  of  pyrites,  is  toward  the  upper  portion,  while 
the  great  body  of  apatite-bearing  rocks  is  at  the  very  summit.'^ 

It  is  said  that  plumbago  was  mined  to  a  small  extent  in  the  vicinity  of 
Grenville  as  long  ago  as  thirty  years,  and  that  the  farmers  around  Buckingham 
were  accustomed  to  use  the  purer  specimens,  which  they  picked  up,  for  polishing 
their  stoves  with.  No  mining  worth  speaking  of,  however,  was  done  until  a 
New  York  company  opened  a  mine  in  the  Township  of  Lochaber,  where  they 
purchased  a  number  of  plumbago  deposits  and  erected  factories,  at  an  expendi- 
ture of  about  $50,000.    After  working  tor  four  years  they  were  compelled  to  cease. 

The  Montreal  Company  commenced  operations  about  the  same  time.  They 
invested  about  $150,000,  and  made  some  large  shipments  to  England  and  New 
York.  They  manufactured  immense  quantities  of  "Dome"  stove  polish,  but 
about  eight  years  ago  they  closed  work,  and  soon  afterwaids  their  buildings  were 
all  burnt  down.  Difficulty  of  transportation  was  one  main  cause  of  the  fiailure  of 
these  companies,  and  this,  although  somewhat  remedied  of  late,  is  still  a  great 
source  of  expense  and  trouble. 

The  principal  mines  recently  in  operation  were  those  of  the  Dominion  of 
Canada  Company,  discovered  about  ten  or  twelve  years  ago  by  Messrs.  Pennock 
and  Devino.  This  company  (which  claimed  to  have  started  with  a  capital  of 
jt)  100,000,  subscribed  largely  by  English  capitalists)  owned  about  two  thousand 
acres  of  land,  containing  very  rich  deposits.  Among  these  are  about  fifteen  lodes 
or  rich  veins,  one  of  which  (in  lot  No.  21  in  the  7th  con.)  i?  stated  by  Vennor  to 
vary  in  thickness  from  one  to  two  feet;  it  runs  ina  W.S.W.  direction,  and 
contains  very  pure  graphite. 

The  deposits  of  disseminated  mineral  were,  however,  found  to  be  more 
easily  and  profitably  operated.  The  quarry  worked  was  about  one-eighth  of  a 
mile  in  length  and  about  seventy  feet  in  depth,  and  yielded  from  ten  to  sixty  per 
cent,  of  plumbago.  The  machinery  in  use  was  capable  of  turning  out  about 
fitteen  tons  per  week. 

The  graphite,  when  received  at  the  mill,  was  broken  into  lumps  weighing 
about  three  pounds  and  then  crushed.  It  was  afterwards  separated  into  different 
grades  bv  passing  through  large  tubs  about  fifteen  feet  in  diameter,  known  as 
<^  muddlers,"  in  which  the  heavier  particles  are  deposited  in  the  centre  and  the 
lighter  ones  toward  the  outside  edge.  After  being  dried  in  an  oven,  it  was 
ground  and  separated,  as  in  a  grist  mill ;  the  coarse  grades  being  packed  in  bar- 
rels  for  crucibles,  and  the  finer  in  tin  boxes  for  pencils,  electrotyping,  etc. 

About  five  years  ago  the  foundation  of  the  factory  was  laid  by  Hon.  R.  W. 
Scott,  and  the  little  settlement  which  has  since  grown  up  around  it  rejoices  in 
the  appropriate,  if  somewhat  high-flown,  name  of  Graphite  City.  It  contains, 
beside  the  factory,  a  post-office,  blacksmit]i  shop,  saw  mill  and  boarding-houses. 

The  Buckingham  Mining  Company  owns  about  one  thousand  acres  of  land, 
and  had  commenced  active  operations  three  or  four  years  ago,  but  did  not  erect 
factories,  and  is  now  doing  little  or  nothing. 
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In  1877  three  hundred  tons  of  disseminated  mineral  wore  taken  out  by  Mr. 
Miller  in  the  ninth  range  of  Buckingham,  but  for  want  ot  a  market  he  was  com* 
pelled  to  suspend  work. 

In  the  same  year,  a  mine,  said  to  be  very  rich,  was  also  discovered  and 
slightly  opened  by  Thomas  Lynch,  about  three  miles  from  the  Dominion  of 
Canada  mine. 

The  gjaphite  obtained  from  these  mines  is,  from  its  purity  and  other  quali- 
ties^ eminently  adapted  for  all  the  uses  to  which  plumbago  has  been  applied. 
Granular  graphite,  such  as  was  formerly  obtained  in  Cumberland,  and  is  now 
mined  in  other  European  countries,  is  suited  chiefly  to  the  manufacture  of 
pencils,  and  for  stock  where  strength  is  not  needed,  but  it  is  almost  useless  for 
crucibles ;  while  the  foliated  graphite  of  Ceylon  is  used  entirely  for  the  latter 
purpose. 

The  plumbago  of  this  country,  consisting,  as  it  does,  of  both  varieties,  can 
be  used  for  each  and  all  of  the  numerous  forms  in  which  this  valuable  substance 
is  employed.  The  Dominion  of  Canada  Company  were  manufacturing  all  kinds 
and  grades  of  crucibles,  pencils,  stove  polish,  etc.  They  claimed  that  their  purest 
graphite  contained  ninety-seven  per  cent,  of  carbon,  and  that  the  pencils,  cru- 
cibles and  other  stock  made  from  it  were  equal  to  any  pro<luced  elsewhere. 
Owing  to  great  commercial  depression,  this  company  was  compelled  to  suspend 
operations,  and  became  bankrupt.  The  diminished  production  of  iron  caused  a 
great  decrease  in  the  demand  for  plumbago  crucibles  for  steel  smelting,  and 
prices  in  consequence,  dropped  from  $250  per  ton  to  $75  or  less.  At  present, 
appearances  point  to  a  decided  revival  of  the  iron  industries,  and,  when  wo  learn 
that  8,000  tons  of  plumbago  were  used  yearly  by  one  English  firm  alone  for 
manufacturing  crucibles,  we  may  hope  yet  to  see  a  good  demand  and  profitable 
prices  for  our  graphite.        •        •        •        •        • 


SECOND  SOIREE 

On  Monday,  l!)tb  December,  1879,  Rev.  A.  F.  Kemp,  M.A.; 
LL.D.,  delivered  a  very  interesting  address  (oral)  "  On  the  li'orms  and 
Structures  of  some  Spongillse  found  in  the  Ottawa."  Three  species  of 
these  fresh-water  sponges  were  stated  to  be  found  in  the  river  viz  :  *S^. 
OUawansis,  S.  Dawsonii  and  S,  Asperima,  Two  at  least  of  these 
sj>ecies  can  be  gathered  in  McKay*s  Bay,  below  the  city.  The  structure 
and  distinguishing  characteristics  of  the  different  forms  were  clearly  ex- 
plwined,  as  also  the  methods  of  their  growth  and  reproduction. 

"  The  connection  of  Botany  with  ^Tythology  "  was  the  title  of  a 
paper  read  before  the  Club  on  the  same  evening  by  Mr.  R.  G.  Halibur- 
ton,  Q,C,  It  dealt  with  the  origin  and  influences  of  the  belief,  common 
to  ancient  nations  and  to  the  uncivilized  tribes  of  the  present  day,  in  a 
"  Tree  of  Life."  Versions  of  such  traditions  still  existing  among  the 
North  American  Indians,  Australians,  Polynesians  and  other  races- 
were  given  in  illustration.  The  paper  clearly  showed  evidence  of  much 
research  inU>  the  Mythology  of  the  past  and  present. 
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THIRD  SOIREE. 

Fbiday,    16th  Jasoart,  '-Cystidian   Life"  J.  A.  Gbaxt,  M.D.,  F.R.C.S.,  Edim. 

F,G.S.,  London,  itc. 

Mr,  President^  Ladies  and  Gentlemen  : 

In  compliance  with  tlie  request  of  the  President  and  Council  of  the 
Ottawa  Field-Naturalists*  Club,  1  have  very  great  pleasure  indeed  in  being 
here  to-night,  as  an  old  citizen  of  tbe  capital  of  tbe  Dominion  of  Canada, 
to  throw  my  mite  into  the  scale  and  assist  in  the  development  of  the 
work  of  natural  historj'.  To  the  young,  I  know  of  no  subject  of  greater 
importance  than  that  of  the  cultivation  of  the  observation  which  is  neces- 
sary in  the  study  of  Nature  and  Nature's  laws.  I  should  like  very  much, 
in  our  educational  institutions,  to  have  impressed  upon  the  minds  of  the 
rising  generation  the  necessitv  for  ocular  demonstration  and  careful  observation 
as  regards  the  various  objects  that  are  constantly  being  presented  to  our  youth 
on  every  side  throughout  the  paths  of  life.  There  is  no  part  of  the  whole 
Dominion  of  Canada,  with  reference  to  the  subject  of  natural  history,  that  takes 
a  more  important  place  as  an  evidence  of  cieative  power  than  the  city  of  Ottawa. 
In  our  rocks,  on  every  point,  we  lind  entombed  the  records  of  animal  and  vege- 
table life ;  there  is  not  a  stone  wall,  a  stone  hedge  or  a  macadamized  road 
throughout  the  length  and  breadth  ot  the  city  that  is  not  made  up  of  organic 
remains.  And  let  me  tell  you,  ladies  and  gentlemen,  that  we  have  reason,  from 
more  than  one  point  of  view,  to  feel  proud  of  this  section  of  the  country,  from 
the  amount  of  scientific  information  t'.iat  has  been  contributed,  not  only  to  the 
people  of  Ottawa,  but  to  the  whole  civilized  world,  as  regards  the  work  of 
palaBontological  investigation.  Some  of  the  old  workers,  who  have  now  gone  to 
their  long  homes,  have  done  much  towards  building  up  the  subject  of  pa]a}on- 
tology,  and  certainly  I  can  speak  of  no  name  with  a  greater  degree  of  pride  and 
gratification  than  that  of  the  late  Mr.  Billings,  who  wa.s  one  of  the  very  first 
workers  in  the  subject  of  natural  historj'  investigation  in  Canada.  His  writings 
are  well  known  everywhere.  His  name  is  a  household  word  ;  you  cannot  pick 
up  any  volume  without  finding  the  name  of  the  late  Mr.  Billings  largely  quoted. 
It  ought  to  be  to  us,  as  Ottawa  people,  a  source  of  pride  and  gratification  to  think 
that  this  very  institution  has  been  in  itself  a  germ  and  nucleus  for  the  develop- 
ment of  that  department  of  natural  science  which  tlie  youth  of  this  section  of 
the  country  have  reason  to  look  forward  to  with  no  ordinary  decree  of  gratifi- 
cation. The  time  was — 25  years  ago,  when  I  first  became  interested  in  the  subject 
of  geology — that  really  it  was  somewhat  dangerous  for  an  individual  to  take  hold 
of  a  stone,  no  matter  who  he  might  be,  for  fear  of  being  <  ailed  a  lunatic — in  fact, 
not  to  be  trusted  in  society,  because  he  undertook  the  pleasure  of  observing  what 
was  in  Nature's  book.  This  vwlume  here  in  the  valley  of  the  Ottawa  is  an  important 
one ;  you  cannot  examine  even  the  cover  without  finding,  as  it  were,  photo- 
graphed views  of  flora  and  fauna,  such  as  are  not  only  to  be  obsei-ved  by  the 
naked  eye,  but  to  be  closely  tested  by  the  microscope.  I  will,  to-night,  bring 
before  you  only  one  of  the  specnes  of  cystidea*,  and  offer  to  you  a  few  observations 
upon  it,  but,  before  doing  so,  permit  me  to  say  that  I  am  pleased  to  know  that 
the  Government  of  Canada  have  decided  to  remove  the  Geological  Department 
of  Canada  from  Montreal  to  Ottawa.  And  why  ?  Because  then  the  public  men 
of  the  Dominion  will  have  an  opportunity  of  closely  observing  what  is  being 
done  towards  the  development  ot  the  economic  resources  of  our  country.  In 
every  section  of  the  Dominion  there  are  mineral  resources,  and  the  Senators  and 
the  Members  in  their  leisure  hours  will  have  an  opportunity  of  comparing  the 
products  within  their  own  immediate  neighborhood  with  the  products  accumu- 
lated  in   geographical  suivey,  and  thus  contribute   to  the  development  of  the 
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natural  reeoorces  of  this  Domhrion.  Again,  I  have  Been  it  mentioned,  a  few 
days  ago,  that  we  were  to  have  a  national  museum,  something  after  the  style  of 
the  British  Museum,  or  the  Smithsonian  Institution  in  Washington.  Concern- 
ing this  I  do  not  know,  but  I  am  aware  of  the  fact  that  the  Government  contem- 
plates making  a  collection  of  the  curiosities,  if  we  might  so  term  them,  peculiar 
to  the  Indian  tribes  in  North  Aifterica.  There  is  a  very  laige  collection  now  in 
British  Columbia,  and  at  Fort  Pelly,  under  the  control  of  the  Department  of  the 
Interior,  and  I  think  it  is  the  intention  of  the  present  Premier  to  have  these 
articles  brought  here  to  form  a  nucleus  for  such  a  collection,  and  the  day  is  not 
far  distant  when  the  Government  of  Canada  may  undertake  the  construction 
and  formation  of  an  institution  such  as  the  United  States  lias  in  the  Smithsonian 
Institution,  and  Great  Britain  in  the  British  Museum.  Before  entering  upon  the 
•description  of  this  animal,  I  wish  to  draw  your  attention  to  the  section  in 
which  we  are  now  living.  •«••••• 

Of  the  strata  which  form  the  rock  structure  in  the  neighborhood  of  Ottawa 
City,  the  Trenton  beds  possess  the  greatest  degree  of  interest,  as  far  as  the  re- 
mains of  animal  and  vegetal)le  life  are  concerned.  For  convenience  of  descrip- 
tion, the  Silurian  rocks  of  Canada  are  divided  into  three — upper,  middle  and 
lower  Silurian.  The  latter  are  designated  as  Trenton  by  Dr.  Hall,  of  the  New 
York  Geological  Survey,  and  the  term  has  been  adopted  by  the  Geological 
Survey  of  Canada.  From  this  rock  bed  the  late  Mr.  Billings  made  his  world- 
wide reputation.  Prior  to  his  labors  little  was  known  of  Canadian  Cystideae, 
and  the  decades  of  the  Canadian  Geological  Survey  torm  a  record  alike  credit- 
able to  Canada  and  the  name  of  one  so  closely  identified  witn  field-naturalists' 
work  in  this  particular  section  of  country.  Cystidea^  are  known  as  a  family  of 
Silurian  fchinodermi J  so  called  from  their  spherical  or  bladder-like  form.  In  the 
primeval  seas,  they  constituted  the  representatives  of  the  sea-urchins  of  the 
secondary,  tertiary  and  current  epochs,  and  appear  to  have  been  furnished  with  a 
short  foot-stock,  and  not  to  have  been  free  moving,  like  the  Cidaris  or  Echinus. 
According  to  the  late  Mr,  Forbes,  they  are  supposed  to  hBve  affinities  with  the 
("rinoids  on  the  one  hand,  and  the  sea-urchins  on  the  other,  and  covered,  like 
the  Liiy  Enchrinitcs,  with  a  coat  of  mail,  richly  ornamented,  in  many  instances, 
with  radiating  riflges,  or  stri.T.  In  1843,  Mr.  Channing  drew  the  attention  of 
British  geologists  to  these*  nire  forms  of  life,  many  fraj^meiits  <»f  which  were  col- 
lected by  the  British  Geologic  1  Survey  of  that  date,  and  particularly  in  the  ex- 
plorations in  South  Wales.  At  this  dat^  comparatively  little  was  known  either 
as  to  the  organizaticn  or  zoological  aftinities  of  Cystide.e.  In  1845,  Von  Buch, 
of  Berlin,  investigated  carefully  the  peculiarities  of  eystidea',  the  result  of  which 
has  been  much  valuable  information  on  thesi?  forms  of  life  so  rich  in  the  neigh- 
borhood ol  Ottawa. 

Anatomy  of  Ci(stid€ie — Their  stiucture  is  that  of  a  more  or  less  spherical 
body,  with  a  column  and  arm9.  The  body  is  covered  with  polygonal 
plates,  closely  fitting  together,  so  as  to  invest  the  animal  with  a  coat  of  mail, 
except  at  four  points — superiorly  at  the  mouth,  inferiorly  at  the  attachment  of 
the  Bte.m  to  the  body,  centrally  at  the  opening  of  the  reproductive  organs, 
which  are  generally  (overed  by  valves,  and  at  an  opening  near  the  mouth, 
-considered  the  termination  of  the  alimentary  canal.  The  body  of  the  British 
species  is  usually  small  conjimrcd  with  the  Canadian  species,  which  vary 
in  length  and  breadth  from  an  inch  and  a  half  to  two  inches,  and  vary 
considerably  as  to  shap  •,  viz:  globular,  oval,  pyriform,  conical  or  subcy- 
lindrical.  The  plates  are  divided  into  three  classes: — 1st.  Those  which 
are  definite  in  arran^^cment,  and  remain  constant  throughout  the  life  of  the 
animal,  the  shell  enlarging,  as  muscular  fibre  enlarges,  by  the  growth  of 
ihe  original  plates^  with  the  addition  of  new  ones;  2nd.  Those  not  defi- 
aiite  in  armnj^ement,  or  constant  througliont  the  life  of  the  animal,  growth 
Ix-ing  effected  by  the  enlargement  of  the  old  plates,  as  well  as  by  the  introduc- 
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tion  of  new  ones ;  3rd.  Those  in  which  there  is  «  combination  of  the  definite  and 
indefinite,  the  former  on  the  dorsal  side  of  the  animal,  the  latter  on  the  ventral. 
The  plates  which  compose  the  outside  or  exoskeleton  of  cystidese,  are  so  arranged 
as  not  to  close  the  ori^ces  essential  to  the  animal  economy  ;  at  all  other  points 
they  join  completely,  forming  an  exact  covering  for  the  protection  of  the  body, 
and  the  maintenance  of  those  part«  performing  the  various  functions  of  these 
peculiar  animals.  The  surfaces  of  the  plates  are  usually  ornamented  with 
grooves,  strise  and  rugosities,  and  occasionally  exhibit  pores,  scattered  singly  or 
in  pairs,  which  are  supposed  to  serve  as  media  for  communication  between  the 
interior  and  exterior  of  the  animal.  The  precise  nature  and  function  of  these 
pores  has  not  yet  been  perfectly  ascertained.  According  to  Forbes,  there  are 
only  three  pectinated  rhombs  found  on  the  body  of  each  cystidean,  and  their 
faomologues  have  not  l>een  discovered  in  any  section  of  the  entire  class  of 
echinoderms.  It  is  considered  that  the  pectinated  rhombs  have  situated  on  them 
ciliary  organs,  such  as  those  found  on  the  epaulettes  of  the  larvae  of  echini.  The 
pons  are  usually  disposed  in  rhomboidal  figures,  one-half  in  each  contiguous 
plato,  and  every  two  pores  of  these  rhombs  are  invariably  united  by  small 
canals  or  grooves.  Thcne  rhombs  are  considered  so  important  that  Professor 
Muller,  of  Berlin,  has  adopted  them  as  a  basis  for  classification.  The  mouth 
of  this  animal  is  an  opening  of  moderate  size  placed  on  one  side  of  the  body, 
about  its  centre,  but  usually  inclines  towards  either  extremity.  In  some  species 
it  opened  and  shut  by  a  sort  ot  valvular  apparatus,  whereas,  in  others  this 
peculiar  arrangement  is  wanting.  In  cystldeans  provided  with  arms,  the  mouth 
is  usually  circular,  and  on  its  sides  these  appendages  arise.  In  those  species 
wanting  arms,  it  is  supposed  that  the  mouth  possessed  a  peculiar  compensating 
power,  by  which  it  could  protrude  and  retract  its  lips,  and  thus  seize  the  material 
requisite  for  its  digestive  functions  from  the  surrounding  media. 

The  ambulacral  orifice. — This  constitutes  one  of  the  most  important  open- 
ings in  the  structure  of  this  species.  It  is  placed  near  the  centre  of  the 
upper  part  of  the  body,  and  usually  between  the  bases  of  the  arms,  when 
present.  These  peculiar  openings  were  a  subject  of  considerable  discus- 
sion amongst  naturalists,  and  now  there  is  little  doubt  that  those  vessels 
wLich  constitute  the  ambulacral  sj/sfem  communicate  from  the  exterior  to 
the  interior,  and  vice  versa,  through  these  openings,  as  in  the  madreporic 
canals  and  tubercles  of  asterids  and  cchinids,  such  as  defined  by  Huxley. 
Although  no  specimen  containing  the  soft  parts  has  ever  been  discovered,  by 
which  we  might  bo  enabled  to  demonstrat**  the  communication  more  pointedly, 
still,  the  natural  inference  is,  that  an  animal  such  as  a  cystidean,  stationary  in  it8> 
character,  and  possessing  as  its  chief  part  a  large  body,  to  be  sustained  and 
nourished,  would  have  ample  circulating  media  throughout,  to  receive  fi-om  the 
thoracic  centre  that  degree  of  nourishment  requisite  to  sustain  the  various 
functions  ot  this  strange  organism  in  perfect  activity.  The  third  small  opening 
(anus),  is  very  minute,  and  frequently  not  observed  in  c«rtain  genera  in  which 
the  wear  and  tear  of  the  system  is  supposed  to  escape  through  the  mouth,  as  ia 
some  of  the  star-fishes . 

The  Arms  and  Pinnulm. — For  some  time  the  arms  of  cystidcaa  formed  the 
subject  of  a  sharp  controversy  between  Von  Buch  and  Volbroth ;  the  former 
denying  the  existence  of  these  parts,  while  the  latter  adhered  to  the  contrary 
idea.  At  present  no  one  doubts  the  presence  of  arms  in  some  shape  or  other. 
Tbe  Cystidean  arms  are  considered  to  be  like  those  of  crinoids  in  many  respects, 
although  not  remarkable  for  extensive  development.  For  simplicity  of  descrip- 
tion they  are  divided  into  three  classes :  1st,  Cystideae,  in  which  the  body  of  the  arm 
was  not  developed,  but  only  the  grooves  and  pinnulae.  2nd.  Cystideae,  in  which 
the  arms  were  developed,  but  bent  backwards  and  attached  t>  the  body.  3rd. 
Cystideae  with  free  arms.  This  arrangement  of  arms  must  not  be  considered  a& 
an  attempt  at  classification,  for,  on  a  closer  examination  of  tbe  genera,  we  find. 
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varied  combinations  of  arms  and  pinnul^;  sufficient  to  point  out  any  such  division 
as  of  minor  consequence. 

Stem.  The  stems  of  cystideans  are  constructed  much  as  the  stems  of 
crinoids,  ^'dK*  ^^  ^'^^  cylinders  composed  or  made  up  of  succesHiA^e  ring- 
shaped  joints,  which,  as  far  as  observed,  become  broader  and  thinner  as 
they  near  the  body  of  the  animal,  and  frequently  alternate  in  size,  presenting 
a  necklacc-like  appearance.  British  cystideans  differ  from  Canadian  ones  in 
the  respect  that  they  present  no  traces  of  a  stem  except  tlie  point  of  attach- 
ment on  the  base  of  the  bodies.  The  lower  part  of  the  stem  is  usually  attached 
to  the  rock  with  which  it  is  in  contact,  thus  rendering  the  animal  more  or  less 
a  fixture,  a  peculiar  fact  in  connection  with  its  manner  of  life. 

Having  briefly  adverted  to  the  leading  anatomical  peculiarities  of  cystidea? 
I  may  here  state  that  the  particular  specimen  under  consideration — "  Comarocy- 
stites  Punctatus" — (Billings)  has  free  arms  and  the  pinnulae  of  a  true  crinoid, 
and,con8equvntIy,  comes  under  the  third  class,  as  previously  defined.  The 
term  Comarocystites  is  from  comcron,  a  straw-berry,  according  to  Billings, 
who  first  discovered,  in  this  district,  that  portion  of  the  animal  remains  which 
enabled  him  to  determine  the  genus.  According  to  the  description  (in  Decade 
III,  of  the  Canadian  Geological  Survey,  1858);  "the  body  of  this  species  is  of 
an  oval  or  pyriform  shape,  and  in  large  specimens  alK)ut  an  inch  and  a  half  in 
length.  It  is  protected  by  plates,  which  have  a  deep  concavity,  occupying 
nearly  the  whole  of  the  area  of  each,  the  effect  of  which  is  to  cover  the  surface 
of  the  fossil  with  large  rounded  pits,  an  aspect  that  serves  to  distinguish  it  at  the 
first  glance  from  any  other  known  in  the  Lower  Silurian  rocks  of  Canada.  In 
certain  states  of  preservation  the  sutures  are  marked  by  minute,  thickly  set, 
square  or  oblong  rough  punctations,  which  do  not,  however,  appear  to  penetrate 
through  to  the  interior.  In  some  specimens  there  is  only  one,  and  in  others 
two  or  three  rows  of  these  punctures  upon  each  suture.  The  greater  portion 
of  the  area  of  the  plate  is  marked  with  deep  fissure-like  striae,  at  right  angles  to 
the  suture,  and  with  their  erect  lamellse  or  partitions  between  them.  These  are 
sometimes  crossed  by  other  lamella,  parallel  with  the  edges  of  the  plates,  the 
effect  of  which  is  to  produce  a  peculiarly  rough  surface.  Sometimes  none  of 
these  are  visible,  and  the  surfaces  of  the  plates  are  then  uniformly  smooth  and 
solid.  The  mouth  is  large  near  the  apex,  and  closed  by  a  pyramid  of  five 
triangular  valves.  The  arms  are  four  in  number,  and  consist  of  an  anterior 
pair  situated  directly  over  the  mouth,  and  a  posterior  pair  placed  opposite  on 
the  posterior  side  of  the  summit ;  a  deep  narrow  grooves  crosses  the  apex,  in  a 
direction  from  the  anterior  to  the  posterior  side ;  from  one  end  it  sends  up 
two  branches  into  the  anterior  pair  of  arms,  and  from  the  other  end,  two  into 
the  posterior  pair.  The  arms  consist  of  a  single  series  of  joints,  each  about 
one  line  and  a  half  in  length  ;  the  pirtnulae  are  nearly  cylindrical,  and  divided  by 
joints,  at  lengths  of  one-half  aline.  There  is  but  one  pinnula  to  each  joint,  and 
only  on  one  side.  The  column  is  rounded  and  smooth,  formed  of  very  thin 
joints,  and  does  not,  in  a  specimen  with  three  inches  preserved,  exhibit  anif 
sijns  of  tapering."  Until  1864,  when  the  first  entire  specimen  came  under 
my  notice,  nothing  definite  was  known  of  the  column.  Its  entire 
length  is  about  4^  inches,  and  at  its  lower  part  or  terminal  extremity, 
it  presents  a  decidedly  tapering  appearance,  and  is  more  or  less  concave  at  its 
point  of  attachment  and  fully  half  an  inch  in  breadth.  Its  length  is  about  equal 
to  that  of  the  body  and  one  of  the  arms  combined. 

From  an  examination  of  the  column,  the  idea  of  cystideie  being  fixtures  is 
considerably  strengthened.  For  a  time  naturalists  inclined  to  the  belief  that  the 
arms  and  pinnulffi  of  cystideae  alone  acted  as  prehensile  organs,  but  the  most 
generally  accepted  opinion  at  present  is  that  of  Dr.  W.  B  Carpenter,  who  con- 
siders that  the  large  cilite  within  thtt  alimentary  canal  are  capable  of  producing 
a  powerful  indraught  ot   w.itcr,  sufficient  to  supply  the  requirements  of  the 
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animal  with  nourishmeDt  quite  independent  of  either  arms  or  pinnulfe: 
Cystidesc,  being  attached  ilrmly  to  the  sea  bottom  by  their  columns,  are  supposed 
to  remain  motionless  during  the  digestive  process ;  accomplished  while  streams 
of  water  are  received  and  ejected  through  the  mouth  as  in  the  common  starfish. 
Ciliary  motion  is  likened  to  that  of  a  cornfield  when  agitated  by  frequent  gusts 
of  wind.  It  is  quite  independent  of  the  will  of  the  animal  and  also  of  the  life  of 
the  rest  of  the  body.     Such  is  the  accepted  opinion  in  man's  organization. 

The  digestive  process  is  one  of  the  most  important  in  every  organism,  and 
the  material  required  is  supplied  in  accoidance  with  the  necessities  of  the 
system.  Under  such  circumstances,  it  does  appear  peculiar  that  the  KpeciaL 
duty  of  supplying  the  system  of  even  a  cystidean  should  be  assigned  to  parts  over 
which,  by  analogy,  there  is  little  or  no  control  whatever.  "  Cystideae  being  a 
race  of  small  marine  animals,  which  flourished  vigorously  during  the  Silurian 
period,  and  disappeared  before  the  commencement  of  the  Carboniferous  era,"  I 
shall  only  briefly  refer  to  some  or  the  ciiicf  characteristics  of  their 
time.  With        few        exceptions        indeed,      the       fossil       remains      of 

cystideae  •onsist  of  mere  fragments,  notwithstanding  the  fact  that, 
while  the  upper  half  of  the  Lower  Silurian  rocks  of  Canada,  in  which  these 
organic  remains  flourished,  were  in  process  of  formation,  cystideio  swarmed  in 
the  bottom  of  the  ocean,  and,  according  to  Barrande,  formed  entire  beds,  from 
one  to  two  yards  in  thickness,  in  Bohemia.  In  1852  only  one  specimen  was 
known  in  the  Lower  Silurian  rocks  of  Canada.  At  present  there  are  at  least  2 1 
distinct  species  in  the  collection  of  the  Canadian  Geological  Survey .  From  all 
the  facts  known,  the  belief  is  that  cystidea)  made  their  appearance  amongst  the 
first  creations  on  the  earth's  surface,  obtained  the  greatest  degree  of  growth  in. 
the  Lower  Silurian  formation,  and  died  out  at  or  about  the  dawn  of  the  Devonian 
period.  To  the  student  of  nature  and  nature's  laws,  the  period  of  cystidean 
life  is  one  of  more  than  ordinary  interest.  To  interpret  fully  nature's  works 
we  require  to  observe  closely  nature's  operations  at  the  present  time.  We  can 
better  form  an  idea  of  the  past  by  comparing  it  with  the  present.  Time  obscures 
the  upheaving  action  of  central  power  when  gradually  brought  about.  In  the 
case  of  the  sudden  earthquake,  or  unexpected  volcano,  matters  are  quite  different^ 
and  the  rapid  change  of  physical  points  of  interest  gives  quite  a  lively  impression 
of  passing  events.  The  geological  aspect  of  the  immediate  Ottawa  section  is 
quite  an  interesting  chapter  in  the  history  of  the  pre-adamite  world.  The 
flora  and  fauna  of  the  present  do  not  in  any  sense  surpass  in  interest  those  of 
the  past,  of  which  we  have  evidence  in  the  upturned  strata  daily  brought  to 
view.  In  the  Silurian  period,  and,  in  fact,  long  anterior,  order,  regularity  and 
perfection  as  to  form,  in  lower  types,  both  in  the  animal  and  vegetable  world, 
are  well  established  £acts.  Life  was  then,  as  at  present,  governed  by  recognised 
laws,  and  the  chemical  and  physiological  principles  involved  were  in  many 
respects  analogous  to  those  we  now  enjoy.  The  vast  chain  of  being  is  spoken  of 
as  a  scale  of  "  animal  life,"  in  which  species  succeed  species  in  a  regular  series, 
both  as  to  development  and  organization,  from  life's  lowest  forms  to  the  very 
highest,  where  the  genus  homo  is  recognised  as  the  chief  order  of  creative 
power.  The  difficulties  in  the  way  of  such  a  form  of  succession  are  not  ear-iiv 
overcome.  It  may  answer  to  treat  of  creatures  in  a  linear  form  ;  however,  the 
complex  structure  of  even  a  cystidean  on  such  an  hypothesis  would  doubtlesa^ 
give  considerable  trouble  in  tnunng  its  history.  The  great  leading  ideas  which 
constitute  the  types  of  ainimal  life  (which  I  shall  now  briefly  touch  upon  for  the 
interest  of  aome  of  the  juniors  in  natural  history)  are  four  in  number.  The 
Radiata  or  star-like  type  of  lite,  embodied  in  form,  radiating  from  a  centre,  like 
the  "  starfish."  The  AriietUata,  composed  of  articulations,  movable  on  each 
other,  as  the  Trilobite  or  true  crustacean.  The  Mollusca,  of  which  we  have 
a  good  example  in  the  order  Brachiopoda  and  the  genus  lingula.  In 
this   class  there  is    a  distinct  quality  of   corresponding    parts  on    the  sid& 
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of  a  central  axis.  This  same  class  is  represented  by  the  ordinary  clam^ 
as  well  a«  the  cuttle  fi.-ih,  of  the  present.  Lastly,  the  Vertebrata^  having 
a  back  bone,  and,  the  skeleton  being  internal,  constitiites  the  frame  work, 
upon  which  the  muscles  act  Fishes,  batrachians,  reptiles,  birds  and  mam- 
mals belong  to  this  last  and  most  important  division  of  the  Animal  King- 
dom, inasmuch  as  it  includes  man.  the  highest  representative  of  rei- 
tebiate  power.  Thus  we  have  the  four  leading  types  as  indices  in  tracing 
the  various  sub-divisions  which  frequently  perplex  the  student  of  natural  history. 
In  conclusion,  I  may  here  state  that  the  nearest  type  to  cystideae,  is  the  Silurian 
crinoid,  which  usually  diflfers  from  the  former,  in  being  elaborately  ornamented 
and  supported  by  a  much  longer  stem,  fixed  in  its  character,  like  the  cystidean, 
and  having  functions  in  many  respects  alike.  Thus  these  interesting  forms  of 
life  played  their  part  in  this  world's  history,  and  lead  us  to  coincide  with 
the  sentiment  of  the  poet  who  has  so  beautifully  expressed  •  •  •- 

« 'Tis  hard  to  tell  of  work  begun. 
Of  work  completed,  work  undone, 
And  all  the  wonders  that  are  wrought 
By  tiny  agents  of  God's  thought." 

MuseumEddcation  :  AFr.  H.  Beaumont  Small. — The  subject  wa» 
chosen  in  connection  with  the  removal  here  of  the  Geological  Museum, 
and  a  graceful  compliment  was  paid  to  Dr.  Grant,  for  his  unremitting 
exertions  to  accomplish  this  object.  The  origin  and  usefulness  of 
museums  was  treated  of,  and  the  formation  of  local  museums  strongly 
urged,  with  a  wish  strongly  expressed  for  the  establishment  of  a  national 
museum,  which,  as  an  adjimct  to  Governmvint,  may  be  eventually 
anticipated.  The  neglect  hitherto  shewn  in  all  3'oung  countries  with 
regard  to  such  institutions  may  be  traced  to  the  intense  worship  of 
wealth  compared  with  that  paid  to  intellect,  whilst  the  struggle  of 
parties  and  factions  contribute  to  this  neglect.  In  order  to  be  a 
naturalist,  a  man  need  not  necessarily  be  highly  educated.  We  may 
gather  ideas  from  books,  but  we  get  them  from  nature  direct ;  books 
and  nature  are  a  reflex  of  each  other ;  the  museum  is  their  co-worker, 
and  the  information  to  be  gained  there  from  collected  material  is  the 
index  to  what  we  have  to  acquire  by  patient  and  personal  observation 
of  nature.  Public  opinion  has  greatly  changed  with  regard  to  science, 
and  science  and  infidelity  are  no  longer  counted  synonymous.  Science 
is,  in  the  present  •entury,  the  magician's  wanJ,  and  he  who  follows  it  is- 
the  magician  of  to-day. 


FOURTH  SOIREE. 

Friday,  6th  Fkbruaky,  1880. — •*  The  Contractility  or  the  Spores 
OF  Palmeli.a  Hyalina:"  Rev.  A.  F.  Kemf,  M. A,,  L.L.D. 

A  paper  describing  observations  made  by  the   writer  during  the 
autumn   on  this  plant,  which  is  a  species  of  Algae  found  in  the  quiet 
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•waters  of  Jakes  and  rivers  throughout  Canada.  It  was  intended  to 
publish  this  valuable  contribution  to  the  labors  of  the  Club,  but  Dr. 
Xemp  prefers  to  withhold  it  until,  with  an  instrument  of  greater 
power,  he  has  made  more  extended  observations  of  the  phenomena 
witnessed  by  him. 


'*  AsBBSTOs  :"  W.  P.  Anderson,  C,3, 

The  paper  was  prefaced  by  an  expression  of  regi'et  that,  in  a  district 
so  rich  in  minerals  and  fossils  as  Ottawa,  more  serious  attention  was 
not  bestowed  upon  tlie  geological  branch  of  Natural  History,  and  a  hope 
that  the  defect  would  be  reuiedied  to  some  extent  during  the  coming 
season. 

Asbestos  is  ateim  used  to  denote  a  peculiar  form  assumed  by  several 
minerals,  rather  than  to  duRignate  any  particular  species.  Tremolite,  actinolite, 
and  other  forms  of  hornblende  containing  little  alumina,  augite  and  serpentine, 
pass  into  fibrous  varieties,  all  of  which  are  popularly  known  as  asbestos,  though, 
technically,  that  name  is  restricted  to  the  hornblende  variety,  while  fibrous 
serpentine  shoull  be  called  chrysotile. 

All  these  varieties  are  similar  in  appearance,  the  fibres,  which  run  trans- 
versely of  the  veins  and  parallel  to  each  other,  looking,  when  compact,  like 
mica.  The  color  varies  from  pure  white  to  gray,  or  greenish,  and  the  texture  of 
the  separated  fibres  from  that  of  coarse  cotton  to  the  finest  silk.  The  longest 
fibre  of  which  mention  has  been  found  came  from  Italy,  and  measured  44 
inches.  In  Canada  it  is  never  found  of  any  great  length,  the  average  being 
probably  not  over  1 J  inches.  The  fibre  has  a  soft,  grea*y  feel.  S|)eci fie  gravity 
varies  from  2  9  to  3-4.  Before  the  blowpipe  a  single  fibre  fuses  into  a  white  glass 
globule,  specimens  containing  most  iron  being  most  readily  fusible.  In 
masses  it  is  infusible  at  ordinary  temperatures.  This  property,  together  with 
its  insolubility  in  acids,  its  being  a  bad  conductor  of  heat,  and  tiie  remarkable 
strength  of  its  fibie,  are  qualities  that  make  it  valuable  in  several  branches  of 
manufacture . 

To  understand  its  chemical  character  it  will  be  necessary  to  give  son  e 
■account  of  the  rocks  in  which  it  exists. 

In  the  lower  members  ot  the  oldest  groups  of  rocks,  three  minerals,  horn- 
blende, augite,  anil  serpentine,  are  more  or  less  widely  distributed. 

Hornblende  consists  of  silica  and  magnesia,  with  a  greater  or  less  quantity 
of  lime,  protoxide  of  iron,  and  other  oxides,  and  is  usually  found  m  a  scaly 
iorm. 

Augite  difr<:rs  from  hornblende  mainly  in  the  shape  of  its  crystals,  and  in 
containing,  usually,  a  greater  portion  of  lime  and  less  magnesia. 

Serpentine  contains  little  or  no  lime,  but  has  about  12  per  cent,  of  water  in 
its  composition,  in  addition  to  the  ingredients  of  hoi-nblende. 

All  these  substances  are  classed  under  the  same  head  mineraloarically — being 
non-aluminous  silicates — and  are,  indeed,  so  closely  connected  that  it  is  some- 
times difficult  for  even  the  mineralogist  to  tell  to  which  species  a  specimen 
should  be  referred . 

Another  fact  that  shews  the  close  relation  hornblende,  augite  and  serpen- 
tine bear  to  one  another  is  that,  amongst  themselves,  tht;y  are  frequently  subject 
to  pseudomorphism,  a  process  by  which  the  chemical  character  of  a  min^-ral  is 
cJhanged  while  it  retains  its  original  form  of  crystalization.     There  is  no  doubt 
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that  this  process  is  sometime  undergone  in  veins  of  asbestos,  so  that  what  may 
have  been  originally  true  asbestos  is  now  chrysotile.  Prof.  Dana  states  that  ail 
crystalized  serpentines  are  pseudomorphs.  In  the  report  of  Dr.  Harrington  on 
some  of  the  mineials  of  Ottawa  County,  in  the  Geological  Report  for  1877-78. 
instances  are  given  of  asbestos  being  an  alteration  product  or  pseudomorpU  ()f 
pyroxene . 

The  following  table  shows  the  results  of  analyses  of  the  several  varieties 
of  Asbestos,  with  the  localities  from  which  the  specimens  came  : 
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The  origin  of  the  fibrous  forms  does  not  appear  to  be  fully  explained,  but  it 
seems  probable  that  they  were  formed  later  than,  and  out  of,  the  chemically 
similar  rocks  surrounding  them.  Dr.  Hare  explained,  in  a  lecture  delivered 
before  the  Literary  and  Scientific  Society,  that  mineral  veins  were  formed  by 
water,  or  other  chemical  fluid,  penetrating  the  rocks  in  which  the  minemls  were 
disseminated,  combining  with  them  into  now  chemical  compounds,  and  Anally 
depositing  them  in  fissures,  where  they  had  an  opportunity  of  crystallissing.  This 
would  seem  a  natural  way  of  accounting  for  tlie  presence  of  the  fibrous  silicates 
now  under  consideration. 

Or  they  may  have  been  crystallized  and  deposited  in  the  fissures  which  con- 
tain them,  in  some  way  by  the  action  of  the  same  heat  that  crystallized  the  sur- 
rounding rocks. 

In  Europe,  asbestos  occurs  very  abundantly,  being  found  in  Piedmont, 
Saxony,  Switzerland,  Salzburg,  the  Tyrol,  Dauphin^,  Hungary,  Silesia ;  also  in 
Corsica  so  abundantly  ^s  to  have  been  used  for  packing  other  minerals ;  at  St. 
Kevern  in  Cornwall,  in  Aberdeenshire,  and  in  some  of  the  islands  north  of 
Scotland. 

On  this  continent  it  occurs  in  Greenland,  and  in  nearly  all  of  the  United 
States,  particularly  in  North  Carolina,  on  Staten  Island,  at  Baltimore,  and  at 
Montarville,  N J.,  the  quality  differing  in  different  localities.  There  is  said  to 
be  a  gradual  increase  in  the  tenacity  of  the  fibre  in  proceeding  from  Georgia 
northwards,  this  improvement  appearing  to  culminate  in  northern   Vermont, 
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where  the  mineral  closely  resembles  the  finest  European  varieties,  although  it 
cannot  approach  them  in  length  of  fibre. 

That  occurring  in  Canada  will  be  referred  to  hereafter. 

There  are  some  other  very  curious  allied  fibrous  substances  that  deserve 
passing  notice.  Mountain  Leather,,  a  kind  in  thin  flexible  sheets  made  of  inter- 
laced fibres,  and  Mountain  Cork,  the  same  in  thicker  pieces ;  both  so  light  as  ta 
float  in  water,  and  both  often  hydrous,  or  containing  water  in  their  composition. 
Another  substance,  known  as  Mountain  Wood,  is  compact  fibrous,  varying  in- 
color  from  gray  to  brown,  looking  a  little  like  dry  or  petrified  wood.  These  are 
found  generally  in  the  same  districts  as  the  common  varieties  of  asbestos.  An 
interesting  specimen  of  mountain  leather  has  been  found  on  the  Grant  lot,  in. 
Buckingham. 

An  account  of  the  history  of  asbestos,  and  its  varions  uses  in  arts 
and  manufactui-es  was  here  given. 

As  explained  earlier,  asbestos  is  an  altered  form  of  either  hornblende,  augite 
or  serpentine,  and  wherever  we  find  formations  containing  these  substances,  we 
may  reasonably  look  for  asbestos.  These  minerals  are  found  abundantly 
tkroughout  the  older  formations,  the  Laurentian  and  Lower  Silurian.  The 
country  bounded  on  the  south  by  the  iSt.  Lawrence  and  Ottawa  Rivers  is  almost 
entirely  Laurentian,  while  the  remainder  of  the  Province  of  Quebec  embraces^ 
principally  Lower  Silurian  rocks 

As  yet,  comparatively  little  asbestos  has  been  found,  and  the  few  discoveries 
that  have  been  made  are  without  exception  of  the  serpentine  variety,  more 
properly  known  as  chr}*sotile.  It  has  been  asserted  that  chrysotile  fibre  is 
useless  for  making  fire-proof  fabrics.  It  contains  about  12  per  cent,  of  water, 
and  chemists  explain  that  when  exposed  to  flame  the  heat  drives  off  this  water, 
and  so  destroys  the  composition  of  the  mineral.  But  notwithstanding  thiK 
theory,  the  fact  remains  that  Canadian  chrysotile  commands  a  price  in  the 
United  States  market,  varying  from  $40  per  ton  for  inferior  grades,  up  to  f  12(> 
for  long  and  silky  fibre,  with  a  demand  exceeding  the  supply. 

The  source  of  the  Canadian  asbestos  of  commerce  is  a  narrow  band  of 
serpentine  in  the  Quel>ec  group,  a  Feries  of  rocks  at  the  bottom  of  ihe  Lower 
Silurian  formation,  and  which  runs  from  the  Vermont  l>oundary  to  the  River 
Chaudi^re,  through  the  Eastern  Townships  of  Potton,  Bolton,  Orford,  Brompton, 
Melbourne,  Shipton,  Cleveland,  Ham,  Garthby,  Colerainc,  Thetfoitl  and 
Broughton. 

There  is  a  mine  being  worked  in  Shipton,  near  the  village  of  Danville,  on 
the  Grand  Trunk  Railway,  from  which  a  considerable  quantity  has  been  got  out 
and  sold  at  $60  per  ton.  The  output  of  this  mine  for  the  next  ten  years  has  been 
contracted  for. 

The  most  successful  mine  in  Canada  was  discovered  in  the  autumn  of  1877, 
in  the  Township  of  Coleraine,  by  a  Frenchman,  and  is  now  owned  by  the  Boston 
Packing  Company,  who,  during  1878  and  1879,  sent  about  200  tons  to  their 
factory  in  Boston.  In  the  spring  of  1878,  Dr.  James  Reed,  of  Inverness,  and  L. 
H.  Goff,  of  Vermont,  purchased  a  large  tnict  of  land  adjoining  this  mine,  and 
opened  up  several  more.  The  district  in  this  neighborhood  in  which  asl>estos  is- 
found  is  about  three  miles  in  length,  northerly  and  southerly,  by  one  in  width. 
The  rock  foi-mation  is  serpentine,  with  chromic  iron  ore.  These  gentlemen 
have  sent  samples  to  manufacturers  in  Europe,  who,  it  is  said,  pronounce  it  the 
finest  and  strongest  fibre  known,  and  have  sent  out  orders  for  large  deliveries 
this  J  ear.  English  and  American  capitalists  are  negociating  for  the  purchase  of 
some  of  these  mines. 
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A  good  quality  of  asbestoH  has  been  found  in  Sheiford,  on  the  line  of  the 
Quebec  Central  Railway,  which  deposits  Mr.  Selwyn,  the  Directer  of  the  Cana- 
dian Geological  Survey,  pronounces  the  most  promising  he  has  seen. 

On  the  Chaudidre  River  good  specimf^ns  of  asbestos 'were  got  out  as  long  ago 
as  15  or  16  years,  and  a  small  quantity  has  been  exported  trom  the  Des  Plantes 
River,  a  tributary  of  the  Chaudi^re ;  but  it  has  been  impossible  to  obtain  any 
definite  information  regarding  this  locality. 

The  whole  quantity  exported  from  all  the  district  in  the  Quebec  group  of 
rocks  cannot  much  exceed  300  tons,  which  realized  an  average  price  of  $50  at 
the  mines.  There  appears  to  be  no  question  as  to  the  profitable  nature  of 
asbestos  mining  operations  in  that  belt  of  country. 

In  the  Laurentian  rocks  the  first  workefl  was  in  a  vein  of  serpentine,  in 
Papineau  Seigneury,  near  the  village  of  8t.  Andr6  Avelin,  from  which,  ten  yearn 
ago,  an  American  took  out  about  five  tons  of  1-to  2-inch  fibre,  which  was  alleged 
to  have  been  used  in  the  manufacture  of  lamp  wicks  in  Rhode  Island.  As  no 
work  has  since  been  attempted  at  this  opening,  the  inference  is  that  it  is 
exhausted.  This  locality  is  also  celebrated  as  having  yielded  some  of  the  finest 
specimens  of  Bozoon  Cauadense. 

In  Templeton  I  have  heard  of  two  workings — one  upon  the  8.  J  of  Lot  1 1, 
the  other  upon  Lot  10,  in  the  8th  Range,  about  300  yards  apart,  and  in  the  same 
band  of  serpentine.  The  seams  of  chrysotile — they  are  not  sufficiently  regulaf 
be  called  veins — ^in  some  places  run  nearly  parallel  to  one  another,  following  the 
direction  of  the  serpentine,  in  others  they  are  curved,  and  even  more  or  less 
reticulated.  The  width  of  the  seams,  and  consequently  the  length  of  the  fibre, 
here  varied  from  a  fraction  of  an  inch  up  to  three  inches.  The  form  in  which 
the  asbestos  occura  has  been  very  well  described  by  the  owner  of  one  of  the 
workings.  He  says  "  1  he  asbestos  occurs  in  a  narrow  vein  of  serpentine  rock, 
which  lies  in  a  hill  of  coarse  white  crystalline  limestone.  We  found  tho  serpen- 
tine dipping  towards  the  east.  In  places  there  would  occur  a  great  many  narrow 
seams  of  asbestos,  separated  from  each  other  by  narrow  veins  of  serpentine . 
Again,  in  places,  several  of  these  seams  would  run  together,  and  we  would  get 
the  asbestos  with  a  fibre  from  one  to  two  inches  long,  to  be  again  separated  into 
narrow  searas.'^ 

A  single  ton  was  shipped  from  one  of  these  mines  last  autumn,  and  realized 
$100,  delivered  free  on  Ixxard  in  Ottawa. 

Among  miners  opinions  diflfer  as  to  the  future  value  of  the  Ottawa  Valley 
deposits.  Some  think  the  quantity  in  any  one  place  so  small,  and  the  cost  of 
separating  the  asbestos  from  the  gangrue  of  serpentine  that  encloses  it  so  great  in 
proportion,  that,  except  for  some  unusually  good  croppings,  the  working  would 
never  be  found  profitable.  Others  are  of  opinion  that  large  finds  will  be  made, 
and  that  the  mining  of  asbestos  is  destined  to  become  an  industry  second  in 
importance  only  to  the  mining  of  iron  and  apatite.  With  these  I  am  disposed 
to  agree,  though  my  judgment  is  based  merely  on  the  geological  character 
of  the  rocks  and  the  analogies  that  exist  between  them  and  those  of  other 
districts  where  workable  deposits  are  found. 


FIFTH  SOIREE. 

Friday,  20th    February,    1880  :  Dr.   J.   A.  Grant,  F.R.aS,, 
Edin.,  gave  a  practical  deioaufttration  of  "  The  Brain"  and  many  of 
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the  inembei's  had,  for  the  first  time,  an  opportunity  of  seeing  a  human 
brain  skilfully  dissected,  and  its  manifold  parts  l>eautifnlly  and  simply 
r'xplained.  The  nerves,  blood-vessels,  ventricles,  etc.,  were  all  shown, 
while,  at  the  same  time,  their  various  functions  and  their  connection 
with  the  bodily  organs  we*e  made  clear.  The  impoi-tance  of  carefully 
developing  the  bi-ain,  and  maintaining  it  in  health  was  strongly  and 
eloquently  urged. 


SIXTH  SOIRlfeE 

Friday,  5th  March,  1880  :  Mr.  W.  D.  LeSueur,  B.A.,  read 
a  very  interesting  paper  on  "  Design  in  Nature,"  in  which,  after  dwel- 
ling on  the  spirit  in  which  scientific  investigations  should  be  pursuetl, 
he  proceeded  to  show  the  embarrassments  in  which  scientific  investigar 
tors  had  involved  themselves  by  a  determination  to  find  in  nature  a 
confirmation  of  preconceived  theones.  He  quoted  largely,  in  illustra- 
tion of  this  i)oint,  from  the  Bridgewater  Essay  of  the  Eev.  Wra.  Kirby, 
on  **  The  History,  Habits  and  Instincts  of  Animals,"  and  concluded  by 
explaining  the  view  of  nature  taken  by  modern  evolutionists. 


*•  Ok  the  Land  and  Fresh-watbb  Shells  of  the  Ottawa,  "  Mr.  Gilbirt  C.  Hbron. 


'riiore  is  very  little  variety  in  the  land  and  fresh  water-shells  of  this 
distri.  t ;  and  in  this  respect,  it  is  very  like  the  greater  part  of  the  Dominion  of 
Canaiia.  The  reason  for  this  want  of  number  in  species,  as  well  as  color,  is  the 
t'XceHsive  heat  and  cold  of  our  climate.  While  many  of  the  shells  are  pleasing 
and  the  forms  elegant,  for  the  greater  part  they  are  but  common,  small  in  sise, 
and  want  the  fine  coloring  of  those  from  the  tropics.  And  those  who  have  seen 
collections  from  uniformly  warm  countries,  will,  I  fear,  dispise  the  few  specimens 
which  occurred  to  me  about  Ottawa  during  the  season  of  last  year. 

A  shell  foimd  in  all  rivers  and  ponds  about  Ottawa,  and  yet  not  common,  is 
Paludina  deciaoj  Say.  It  will  be  tound  on  clay  and  sandy  clay  shores,  burrowing 
in  the  mud  near  the  water's  edge  ;  a- little  dome  of  clay  will  generally  indicate 
where  to  dig  for  this  gasteropod.  I  foimd  associated  with  it,  a  little  below 
Gatineau  village  on  the  Ottawa,  a  very  interesting  little  Dymnaria'Pisidium 
adamsii  (?)  It  has  never  been  found  in  Canada  before,  or  at  least  it  is  not  on  the 
lists,  and  is  very  rare.  Valvata  tricarinata^  Say,  is  very  common,  yet  it  is  the 
most  extraordinary  of  our  shells,  and  cannot  be  mistiUcen  with  its  three  keels 
and  delicate  green  color.  The  three-keel  variety  only  is  found  here,  so  far  as  I 
know,  but  the  species  may  be  seen  semi-fossil  in  the  marl  beds  with  one,  two, 
and  three  keels,  but  as  often  plain.  Valvala  humeralia,  Say,  is  found  in  vast  numbers 
in  the  little  pond,  in  Dow's  swamp,  near  Billings'  Bridge,  but  has  not  been  met 
with  else  where  so  far.  This  shell  may  be  the  same  as  Valvaia  aincera,  8av,  but 
1  have  not  seen  a  specimen  of  the  latter,  which  is  said  to  exist  in  the  north-west 
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of  the  United  States.  The  animals  of  Valvata  fricarinata  and  humeral  it  nve  the 
most  beautiful  that  I  know.  Anyone  who  has  examined  them  in  a  disli  of  water 
with  a  magnifitr,  and  has  seen  their  branched  gills  or  lungs,  of  a  delicate  white 
color,  thrust  out  over  the  head,  and  the  whole  body  of  elegant  fonn  ai rayed  in 
most  delicate  shades  of  green  and  gray,  will  agree  with  me  in  saying  that  they 
are  to  be  placed  among  the  most  beautiful  of  living  creatures. 

The  only  Mdania  found  here  is  M.-liviscerUf  which  is  very  plentiful  and  has  great 
variety  in  color  and  form.  In  the  Rideau  River  it  is  generally  olive  and  more  perfect 
towards  the  apex  than  those  in  the  Ottawa,  which  are  sometimes  of  a  rich  brown, 
occasionally  banded  with  darker  revolving  zones.  There  is  also  a  difference  in 
the  shape  of  the  aperture. 

Verv  fine  Limnxa  stagnalis  are  to  he  found  in  the  Rideau  Canal,  but  it  is 
common  elsewhere. 

Limnxa  gracUiSy  Say,  a  shell  new  to  the  Canadian  list,  was  found  by  me  in 
the  rapids  above  Billings'  Bridge.  I  obtained  two  specimens,  one  very  fine  but 
dead,  and  the  other  but  a  fragment.  lam  sure  there  will  bo  other  specimens 
found,  in  the  future,  in  this  fevored  spot . 

It  is  to  be  noticed  that  the  fresh-water  shells  are  not  so  constant  in  th'^ir 
characteristics  as  the  laud  shells.  This  great  variety  in  form,  etc.,  has  led  to 
many  mistakes  in  naming,  and  it  is  now  said  that  Ztmn«?a  elodes^  ttmbrosoj  rejiexa^ 
caperata^  decolata  and  catatcopium  are  all  one  and  the  same  shell. 

Physa  elongaUt,  Say,  is  found  everywhere  during  summer  in  dried-up 
ponds  with  Sphscnum  occiiUntale,  under  leaves  and  rubbish,  but  sti'l  alive.  Many 
of  the  shells  are  very  large,  even  larger  than  Mr.  Say's  specimens  got  in  the 
State  of  Illinois.  A  few  of  my  specimens  were  as  much  as  eight-tenths  of  an 
inch  in  length .     This  shell  is  the  same,  I  think,  as  Physa  hypenorum  of  Europe. 

I  am  again  fortunate  in  being  able  to  add  two  more  shells  :  Phym  lordi,  Baird, 
and  P.'brevispira  to  our  lipts.  The  last  was  found  by  the  late  Mr.  Billings  ami 
named  by  Dr.  Isaac  Lea,  but  it  was  not  generally  known  and  was  never  put  into 
any  list,  being  considered  but  a  variety  of  P.-ancillaria.  It  iaihe  P.-brevispira  of 
Lea,  found  by  Mr.  Billings,  or  a  new  shell.  I  am  inclined  to  regard  it  as  new, 
and,  therefore,  claim  a  place  for  it  in  our  list.  It  is  common  in  the  Kideaii 
River,  about  the  rapids,  and  will,  I  think,  be  found  in  the  Ottawa. 

Physa  lordi  1  found  in  Meech's  Lake,  among  the  mountains,  fourteen  miles 
north  of  Ottawa,  in  the  month  of  October,  on  the  occasion  of  our  last  excursion. 
This  shell,  I  am  told,  has  been  found  only  in  the  mountains  of  Oregon  and 
British  Columbia.  It  appears  to  be  confined  to  the  mountainous  districts  ;  while 
Physa  heterosirophia  and  ancillaria  are  only  found  on  the  plains  and  in  the  valleys. 
Meech's  Lake  is  about  400  (?)  feet  above  the  sea,  and  is  surrounded  by  the 
Laurentian  rocks.  It  contains  but  few  gasteropods.  I  only  got  five  or  six 
Jjimnspa  stagnalis,  and  but  one  Planorbis  bicarinatus,  but  there  are  vast  quantities 
of  small  Unio  complanalus. 

The  difterent  species  of  Planorbis  aro  generally  plentiful  in  all  ponds  and 
rivers ;  but  St.  Louis  Dam,  Rideau  Canal  and  River,  are  favorite  haunt^s. 
Planorhulina  armigera^  Say,  appears  to  be  rare ;  I  only  found  a  single  specimen 
during  the  season,  and  that  dead. 

The  Helices^  or  land  snails,  are  found  in  secluded,  damp  and  fertile  places. 
They  are  found  in  greatest  number  in  hard-wo«xi  forests,  ehpecially  when  the  old 
trees  are  cut  down  and  there  is  a  second  growth  of  timber,  and  are  a  sure  indica- 
tion of  fertility  of  soil ;  but  not  unfreqnently  by  old  fences,  and  along  the  banks 
of  rivers  under  pieces  of  board.  The  last  is  the  peculiar  haunt  of  Ilelii  nitida  of 
Muller,  now  for  the  first  time  added  to  the  Canadian  list.  I  found  my  first  spe- 
cimens near  the  Hogs  Back  Rapids,  on  the  Rideau  River,  but  afterwards  I  found 
many  more  near  the  Show  Grounds,  on  the  Rideau  Canal,  in  company  with  Ileltx 
labyrinthica,  and  Vertigo  ovata^  Say.  Helix  Sayii,  Binney,  does  not  appear  to  be  so 
rare  as  in  other  parts  of  Canada.     Helix  (Bulimus)  lubricoj  Muller,  is  very  corn- 
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mon.  On  the  St.  Lawrenct  and  Ottawa  Railway,  six  miles  from  Ottawa,  I  Imve 
collected  himdreds  from  a  single  square  foot  of  «od.  Vast  niimbei-s  are  destroyed 
every  spring,  when  the  old  dry  grass  is  burnt  by  the  track-men.  In  this  section 
of  country  the  frost  leaves  the  ground  about  May  1  Kt,  and  it  is  about  ten  days 
after  this  that  the  snails  first  venture  into  the  open  air  for  a  short  time  at  mid- 
day. If  Ilelix  lubrica  is  Aiamined  before  the  inhabitant  ventures  to  stir,  the 
aperture  of  the  shell  will  be  found  closed  by  a  thick  yellowish  substance.  This 
K  not  an  opei-culum,  nor  yet  is  it  a  part  of  the  shell,  but  appears  to  have  been 
built  by  the  animal  for  winter  use  alone,  sinc^  it  is  lost  as  soon  as  the  weather 
gets  wai'm.  This  must  have  been  observed  before,  but  I  find  no  mention  made 
of  it  in  any  work  on  shells . 

Another  very  interesting  shell  is  that  of  Vetrina  limpida^  Gould.  It  occurred 
to  me  in  but  two  places  :  by  the  Rideau  River,  near  Billings'  Bridge,  and  in  the 
Hull  MountaiiM.  It  appears  to  require  a  still  richer  soil  and  more  moisture 
than  any  of  the  other  Helicidm.  It  cannot  be  mistaken  by  any  who  have  seen 
it,  with  its  mantle  thrown  over  the  shell  and  up  to  the  apex. 

Many  persons  who  have  walked  along  paths  and  side  roads  in  the  country, 
after  a  warm  shower  of  rain,  are  surprised  to  see  a  curious  snail  crawling  in 
countless  numbers.  If  the  sun  dries  the  ground  quickly,  many  of  them  will  be 
lound  to  have  cemented  their  houses  to  stones  or  hard  gravel,  waiting  for  more 
moisture.  This  shell  is  Succinea  obliquay  Say.  We  have  two  other  Succineatj  but 
they  are  rare. 

Pupas  are  found  about  Ottawa  everywhere,  and  il  their  txtrcmcly  small  size 
is  considered,  the  color  being  very  oft«n  the  same  as  the  ground,  it  would  not 
appear  surprising  to  hear  it  said  they  are  very  rare.  With  one  exception  they 
are  not  rare,  but  only  haixi  to  find.  Cart/ckium  exigunm  is  found  in  great  num- 
bers everywhere,  and,  although  the  smallest  of  our  shells,  it  is  not  so  difiitult  to 
discover,  being  always  white.    Our  shell  is  the  same  as  C.-minimum,  of  Europe. 

Conchifera : — of  the  family  Unionidce^  seven  Unios^  three  Margaritanatj  and 
three  or  four  Anodona,  occurred  to  me  during  last  year.  Generally  the  Vnionidcr 
are  not  easy  to  get,  and  the  best  specimens  are  to  be  had  only  by  dredging  in 
deep  water.  All  the  spctimens  of  Margarilcna  appear  to  be  rare.  The  best 
places  for  collecting  them  are  in  the  Ottawa  at  Duck  Island,  and  in  the  Rideau 
at  the  Rapids,  under  the  stones .  At  Britannia  X  got  two  varieties  of  Anodon^ 
which  may  prove  to  be  new  shells. 

There  is  another  family  of  the  Conchifera^  which  are  very  interesting.  I  refer 
to  Cycladidtp.  The  shells  of  this  family  are  very  often  taken  to  be  young  clams  ; 
in  Scotland  they  are  called  "  Buckles.*'  They  are  very  hard  to  classify,  and  it  is 
only  after  much  study  that  they  can  be  identified.  Sphxrium  rhomboideum,  Say, 
is  found  in  ponds  by  St.  Louis  Dam,  also  in  Dow's  Swamp  ;  and,  although  found 
in  considerable  numbers  in  those  two  places,  is  not  a  common  shell.  Those 
found  in  the  little  lake,  in  Dow's  Swamp,  were  almost  white,  while  those  got  at 
St,  Louis  Dam  were  of  the  usual  olive  color,  with  yellow  bands.  This  is  the 
most  beautiful  shell  of  its  class  we  have.  The  other  species  of  this  family  are 
found  almost  everywhere — in  still  water,  in  rapids  under  stones,  in  mud,  and 
clinging  to  roots  of  plants;  while  one  variety,  S.-occidenialey  is  able  to  live 
without  any  water  i%x  months  during  the  summer,  in  dried-up  ponds,  under 
leaves  and  rubbish  as  dry  as  dust. 

During  the  season  just  closed,  I  succeeded  in  collecting  between  ninety  and 
one  hundred  species  of  mollusks,  four  or  five  of  which  are  new  to  the  district,  and, 
so  far  as  1  can  learn,  to  Canada. 

Considering  the  discoveries  made  to  the  east  and  west,  as  well  as  to  ithe 
south  of  us,  having  due  reaard  to  the  influence  o\  climate,  1  think  there  remain 
about  thirty-five  species  of  land  and  fresh-water  shells  yet  to  l»o  accounted  for 
in  the  vicinity  of  Ottawa.  Of  those  undiscovered  bhells,  one  of  the  most  inter- 
esting to  me  is  Hdiz  nemoralis  or  hortensU^  which  is  known  to  have  been  seen  a 
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few  miles  to  the  Routh  of  this  city  eight  years  ago.  It  is  found  in  the  Easterh 
States,  and  along  th«  St.  Lawrence  River,  and  is  supposed  to  have  been  imported 
from  Europe.  They  retain  the  haWts  of  the  European  species,  climbing  hedges, 
trees  and  stems  of  plants,  not  remaining  concealed  under  decaying  leaves,  logs, 
-etc.,  Tike  other  American  Helices, 

To  many  the  study  of  conchology  is  but  a  trifling  affair — something  to  pass 
the  time  away — which  may  be  very  true,  so  far  as  the  mere  collector  of  shells  is 
concerned — but  to  the  student  of  nature  it  is  a  very  different  thing.  Sowerby 
Kays,  in  his  manual,  page  157: — "Indeed  all  who  would  study  geology  witii 
success,  will  find  it  very  essential  to  obtain  a  thorough  knowledge  of  con- 
chology. 

Among  the  xeasons  for  the  study  of  conchology,  the  following  might  be 
mentioned : — The  great  assistance  it  affords  the  students  of  geology  ;  second,  the 
determination  with  all  speed  of  the  limits  of  species  before  they  are  influenced 
by  civilization ;  and  last,  though  not  least,  is  the  vast  amount  of  amusement 
-and  instruction  to  be  obtained  therefrom,  or,  in  other  words,  the  pleasure  of 
having  a  hobby . 

I  hop«  the  coming  season  will  not  pass  without  our  Club  being  able  to  add 
three  or  four  workers  in  this  very  interesting,  but  much  neglected  field  of  natural 
science. 


List  of  Shells  f.>usd  about  Ottawa  City,  1879. 


GASTEROPODA. 

Pectinibranohiata. 

Vioiparidfe. 

Paludina  decisa,  Say. 
Valvata  tricarinata.  Say. 
<<        humcralis.  Say. 
Amnicola  porata,  Say. 

"  granura,  Say. 

<*        lapidaria?  Hald. 

3felaniad(f. 
Melania  livescens. 

PCLMOXIBRANCHF  ATA . 

LimnsficUp. 

Limmea  stagnalis,  Lin. 

*'  columella.  Say. 

*'  elodes,  Say. 

''  umbrosa.  Say. 

"  catascopium,  Say. 

*'  ■  caperata,  Say. 

*•  humilis,  Say. 

**  desidiosa,  Say. 


Limn«ida. — Continued. 

Limna;  gracilis,  Say. 

<•        decolata,  Mighells. 
Physa  heterostropha.  Say. 
Physa  ancillaria,  Say. 
"       Lordi,  Baird. 
"      brevispira.  Lea. 
"       hypenorum,  Lin. 
lianorbis  trivolvis,  Suy. 
*'        lentus,  Say. 
"        campanulatus.  Say. 
"        bicarinatus,  Say. 
*'        exacutus.  Say. 
*'        deflectus.  Say. 
"        hirsutus,  Say. 
* '        parvus.  Say. 
"         Billingsii?  Lea. 
"        macrostomus,  Whiteaves. 
Planorbulina  armigera,  Say. 
Ancylus  rivularis,  Say. 

Ilelicidte. 

Tebennophorus  Carolinensis,  Bcsc. 
Limax  campestris,  Gould. 
Vitrina  Limpida,  Gould. 
Succinea  obliqua,  Say. 

"         oval  is.  Say. 

'•        avara,  Say, 
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List  or  Shells  fol'sd  about  Ottawa  City,  1879. — Conttmted. 


flelicidi€. — Continued. 

Helix  albolabris,  Say. 

•'      Sayli,  Binney. 

"      Dionodon,  Racket. 

♦*      alternata,  Say. 

•      multidentttta,  Binney. 

*'     lineata,  Say. 

"      labyrinthica,  Say. 

"      chersina,  Say. 

'*      striatella,  Anthony. 

*•      pulchella,  Muller. 

*'      concava,  Say. 

*'      electrina,  Gould. 

''      arborea,  Say. 

"      indentata,  Say. 

*'      inornata,  Binney. 

"      exigua,  Stimpon. 

*•'      minutissima,  Lea. 

*'      nitida,  Muller. 
Bulimus  lubricus,  Draparuand. 
Pupa  pentodon,  Say. 
Pupa  contracta,  Say. 

*'     corticaria,  Say. 
Vertigo  ovata,  Say . 

"      Gouldii,  Binney. 

"      simplex,  Say. 
Caiychium  oxiguum,  Say. 


CONCHIFEIIA. 
Dymnaria. 
Unionidm, 
Unio  radiatus,  Lamarck. 
'•■    eardium,  Lea. 
"    complanatuH,  Solandcr. 
'<    dilatatus,  Rafinesque. 
'*    oli  various. 
'*    rectus,  Lamarck. 
"    alatus,  Say. 
Margaritana  costata,  Raiine&quc. 
"  marginata,  Say. 

"  undulata,  Say. 

Anodon  cataracta,  Say. 
<<       undulata,  Say . 

Cycladidx . 

Spba'rium  sulcatum,  Lamarck, 
t'         striatinum,  Lamarck. 
<*         rhomboideum,  Say. 
"         occidentale,  Prime. 
"  securis?     Prime. 

**         partumeum  ?    Say . 
Pisidium  compressum.  Prime. 
"        Adamsii  ?     Prime. 
"        abditum?     Hald. 
»'        ventricosum,  Prime.     • 


Li»t  of  shells  (fossil)  found  in  marl  beds  near  Ottawa  City  during  the  year 

1879  :— 


Valvata  tricarinata,  Say. 
Amnicola  porata,  Say. 
Planorbis  campanulatus,  Say. 

"        parvus,  Say. 

"        exacutua^  Say. 

'*        bicarinatus,  Say. 
Physa  hetcrostropha,  Say. 
''     ancillaria,  Say. 


Ancylus  - 


Limno'a  disidiosa. 
Sphairium  rhomboideum,  Say. 

<'         sulcatum. 
Pisidium  ventricosum  ? 

u        7 

Unio  complanatus  ?     Say . 


Since  the  above  was  written  I  have  learned  that  Physa  Lordi  (Baird)  is 
found  in  the  northern  parts  of  the  State  of  Michigan,  but  was  at  first  described 
as  Physa  Parkeri ;  also,  that  Helix  nitida,  Muller,  is  common  in  the  same  State, 
and  that  it  may  prove  common  in  Western  Canada. 

I  have  also  found  Helix  milium,  Morse  (April,  1880) ;  and  I  find  Helix 
minutissima,  Lea,  to  be  very  common  in  certain  localities.  Both  of  these  shells 
are  new  to  the  Canadian  list,  so  far  as  I  have  been  able  to  learn. 
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SEVENTH   SOIREE. 

Monday,  15th  March. — '' Ox  some  Inskcts  captured  during  cor  Excursions.*' — 
Mr.  W.  Hague  Hahringto.i. 

It  affords  me  much  pleasure  to  have  the  opportunity  this  evening  of  bringing 
before  you  a  few  fact«  concerning  some  of  the  various  insects  taken  during  our 
delightiiil  excursions  last  summer.  If  the  first  half  of  my  paper  seems  some- 
what wide  of  the  text,  it  is  because  I  feared  that  an  address  devoted  entirelv  to 
descriptions  of  insects  might  be  uninteresting  to  some,  and  because  I  wished  to 
make  a  few  general  observations  on  Entomology,  a  subject  which  has  as  yet  not 
received,  from  the  members  of  this  Club,  the  consideration  it  so  richly  deserves. 
Still,  recollecting  that  Rome  was  not  built  in  a  day,  we  must  make  allowance  for 
the  youth  of  the  Club,  the  work  accomplished  by  which  during  the  year  just 
closing — the  first  year  of  its  existence — has  been  a  highly  creditable  one,  sur- 
passing the  most  sanguine  anticipations  of  its  promoters,  who  now  can  confi- 
dently look  forward  to  increasing  fruitful  labours  by  its  members.  The  attention 
of  these  has  been,  in  the  present  year,  too  exclusively  occupied  by  one  subject, 
in  itself  a  very  worthy  one,  but  oz^e  which  should  not  absorb  so  much  of  the  best 
talent  of  the  Club.  While  botany  has  had  its  score  or  more  of  devotees,  the 
sister  branches  have  been  attended  but  by  two  or  three.  Thus  it  has  been  with 
Entomology,  which  has  claims  equal  with,  if  not  greater  than,  those  of  Botany 
upon  our  members.  Perhaps  it  is  as  well  that  Botany  has  first  been  investigated,  • 
because  some  knowledge  of  it  is  necessary  to  the  student  of  insect  life.  If  onu 
would  be  a  thorough  entomologist — and  to  be  thorough  should  be  the  aim  of 
all — it  is  indispensable  that  he  should  be  able  to  identify  the  plants  upon  which 
he  may  find  certain  inserts.  We  need  only  look  around  us  at  the  well-filled  and 
carefully-arranged  cases  upon  these  walls  to  be  aware  that,  at  one  time,  an  ento- 
mologist of  no  mean  abilities  pursued  his  pleasing  and  useful  labours  in  this 
locality ;  and  have  we  not  the  right  to  expect  that  some  among  the  members  of 
this  Club  may  be  able  to  accomplish  like  results  and  achieve  like  reputation  in 
this  wide  field  where  he  (Mr.  Billings)  worked  so  successfully  ? 

At  the  present  time  there  is  not  much  occasion  to  vindicate  the  study  of 
any  branch  of  Natural  History  from  the  charge  of  being  merely  the  frivolous 
amusement  of  unpractical  minds.  Some  years  ago  it  might  have  been  necessary 
to  do  so,  for  naturalists,  and  particularly  entomologists,  were  looked  upon  as 
harmless  lunatics  and  idlers.  No  doubt,  by  many  of  our  citizens,  in  common 
with  those  of  other  places,  the  insect-collector  is  still  looked  upon  with  mingled 
I'ompassion  and  ridicule  when  they  chance  to  meet  him  wandering  in  field  and 
wocd,  but  as  these  places  have  few  charms  for  such  practical  and  hard-headed 
personages,  he  is  generally  free  from  their  observations.  I  am  sure,  however, 
that  no  such  feeling  lurks  among  my  fellow-members,  for,  having  enrolled  them- 
selves among  the  students  of  Nature,  they  have  learned  that  all  her  productions 
are  of  much  interest  and  worthy  of  careful  investigation.  Still,  those  who  have 
not  paid  particular  attention  to  the  subject  of  insect  life  can  have  but  a  slight 
idea  of  the  important  part  played  by  these  minute  but  innumerable  creatures  in 
the  economy  of  nature.  Their  size,  in  general,  is  so  insignificant,  and  their 
individual  performances  are  so  limited,  that  it  would  seem  almost  absurd  to 
ac^cuse  them  of  the  destruction  actually  accomplished  by  their  joint  efforts.  You 
are  all  familiar  with  the  loss  inflicted  on  our  farmers  by  the  Colorado  potato 
l>eetle; — perhaps  many  of  you  have  had  some  difficulty  in  keeping  him  oft*  your 
premises — yet  this  beetle,  despite  the  potatoes  and  jmris-green  he  devours,  is  a 
much  less  obnoxious  Insect  than  some  which  infest  even  our  own  country.  Our 
prairie  province,  Manitoba,  has  in  the  past  suffered  severely  from  the  locusts,  or 
g^rasshoppers,  and  these  have  also. devastated,  in  some  years,  immense  tracts  in 
the  Western  States,  devouring  wheat,  com,  barley  and  every  green  thing;  the  los.^ 
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caused  by  them  in  1873  biding  estimated  at  $40,000,000.  As  a  partial  compensa- 
tion it  has  been  proposed  to  nse  the  grasshoppers  as  food,  as  is  the  custom  in  the 
East,  and,  according  to  those  who  have  tried  them  as  an  article  of  diet/  there  U 
at  least  no  occasion  for  anyone  to  starve,  even  if  every  vestige  of  his  crops  wero 
devoured.  In  the  case  of  some  equally  destructive  insects  even  this  last  recourse 
lails,  for  they  are  so  small,  and  sometimes  so  unsavory,  that  they  can  serve 
neither  for  soup  nor  roast.  Of  such  is  the  chinch  bug,  which,  although  no  bigger 
than  a  grain  of  wheat,  destroys  millions  of  bushels  of  this  and  other  grain  every 
year.  The  damage  wrought  by  them  in  1864  has  been  estimated  at  $100,000,000, 
and  a  like  sum  was  the  cost  of  their  ravages  in  1874.  As  they  are  not  equally 
abundant  every  season  the  average  annual  loss  caused  by  them  may  be  set  down 
at  $25,000,000,  or  considerably  more  than  would  alleviate  the  present  distress  in 
Ireland.  In  the  Southern  States  the  cotton  worm — the  larva  of  a  moth  called 
A/elia  argiUacea — causes  a  yearly  loss  of  $50,000,000,  representing  an  amount  of 
raw  material  sufHcient  to  furnish  cotton  to  clothe  our  whole  population  for  at 
least  five  years. 

A  still  smaller  insect,  known  as  Phjloxera^  a  species  of  plant-louse,  has, 
within  the  last  few  years,  ruined  over  700,000  acres  of  the  fairest  vineyards  of 
France,  and  has  almost  destroyed  one  of  the  leading  industries  of  the  kingdom. 
You  are  all  aware  of  the  immense  sum  paid  by  that  country  as  a  war  indemnity ; 
well,  it  has  been  stated  by  a  high  authority  that  she  would  be  cheaply  rid  of 
these  Amt^rican  invaders  at  the  same  price  paid  to  the  Germans  for  vacating  her 
•  territories.  The  failure  of  foreign  vintages,  however,  to  most  of  us,  is  of  far  less 
importance  than  the  deficient  yield  of  our  grain  fields.  Wine  is  the  luxury  of 
the  few  ;  whiskey — I  meant  to  say  bread — the  necessity  of  the  many.  In  addi- 
tion to  the  insects  just  mentioned,  there  arc  countless  myriads  belonging  to 
different  species  which  attack  other  plants.  Our  fruit  and  forest  trees  are 
attacked  in  root,  trunk,  branch,  leaf,  bud,  flower  and  fruit.  Seventy-five  species 
infest,  more  or  less,  the  apple  tree,  and  a  similai*  number  our  beautiful  elm. 
About  a  hundred  varieties  are  found  upon  the  lofty  pine  and  stately  oak,  while 
every  kind  of  tree  and  shrub  has  its  special  enemies.  In  our  fields,  heavy  tolls 
are  levied  on  the  various  crops,  and  in  our  gardens  they  rob  us  of  our  green  peas 
and  asparagus,  our  young  corn  and  salads,  our  cucumbers  and  tomatoes ;  vege- 
tables and  flowers  alike  suflfer  by  their  depredations.  The  yearly  loss  inflicted 
on  agriculturists  in  the  United  States  and  Canada  is  estimated  to  exceed 
$250,000,000.  When  we  further  find  these  minute  enemies  riddling  our 
garments,  revelling  in  our  larders,  and  not  hesitating  even  to  pierce  and  torment 
our  bodies,  we  may  be  led  to  consider  them  unmitigated  pests,  present  in  this 
fair  world  only  to  plague  and  harm  us.  But  we  will  find,  on  examination  of  the 
insect  world,  that  there  are  numerous  and  extensive  families  of  beneficial  insectK 
j)reying  upon  the  obnoxious  ones,  and  otherwise  aiding  man,  and  we  will  be  led 
gradually  to  modify,  and,  finally,  greatly  to  reverse  our  former  opinions,  as  we 
find  insects  occupying  a  most  important  part  in  preserving  the  balance  of  nature, 
while  man  himself  is  chiefly  responsible  for  many  of  the  evils  which  he  suffers 
from  them.  Linna?us  has  denominated  insects  "the  diligent  and  faithful 
servants  of  nature — perpetually  engaged  in  destroying  all  that  is  dead,  and 
checking  all  that  is  living  in  the  vegetable  world."  The  evidences  of  this  can 
be  witnessed  daily  in  our  own  magnificent  forests,  tenanted  as  they  are  by  so 
many  destructive  and  obnoxious  insects ;  and  in  the  tropics,  where  insects  are 
vastly  more  numerous  and  of  far  greater  size,  the  luxuriant  vegetation  teaches 
us  that,  under  normal  conditions,  vegetable  pnxluctions  do  not  suffer  to  a  hurtful 
degree  by  their  myriad  enemies.  These,  by  removing  all  dead  and  decaying 
vegetation,  but  clear  the  ground  more  rapidly  for  new  growths,  while,  by  devour- 
ing seeds  and  young  plants,  and  by  assisting  in  the  destruction  of  matured  ones, 
they  prevent  the  more  rapidly-growing  species  from  crowding  out  the  slower. 
A  certain  equilibrium  is  thus  maintained  until  disturbed  by  the  agency  of  man. 
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As  soon,  however,  as  immense  tracts  of  land  are  cleared  of  their  natural  growth 
and  sown  with  those  plants  so  widely  cultivated  for  man's  sustenance,  the 
insects,  deprived  of  their  proper  food  plants,  are  in  many  cases  found  transferring 
themselves  to  the  new  quarters  provided.  The  natural  enemies  also  of  a  plant 
will,  as  that  plant  is  more  and  more  widely  sown,  be  placed  in  a  more  favourable 
position  to  live  and  multiply,  and  often  will  increase  so  enormously  in  number 
as  to  be  a  source  of  much  dread  to  the  agriculturist.  If  the  farmer,  glancing 
proudly  across  his  spreading  fieldR  of  wheat,  presently  sees,  hovering  over  them, 
ilouds  of  minute  insects,  dancing  in  the  sunlight,  and  tinds  these  to  be  innu- 
merable swarms  of  chinch  bugs,  hessian  flies  or  similar  foes,  he  must  not 
consider  it  a  special  affliction  of  Providence,  but  the  natural  working  of  laws 
that  have  existed  for 'untold  periods.  Man,  as  he  has  spread  from  continent  to 
continent,  clearing  and  cultivating  and  subduing  the  earth,  has  carried  with  him 
not  only  his  various  animals,  grains,  flowers,  fruits  and  vegetables,  but  has  con- 
tinually borne  along,  or  been  steadily  followed  by,  many  of  his  natural  insect 
foes.  Long  lists  could  be  given  of  insects  which  have  btten  introduced  into  this 
country  from  Europe.  One  instance  may  be  noticed,  because  the  insect  was 
brought  but  recently  into  Canada,  and  is  known  to  all  of  you — I  refer  to  Pieri}< 
rapx.  the  cabbage  butterfly.  This,  the  common  white  butterfly — of  which 
numbers  were  seen  at  several  of  our  excursions — is  easily  distinguished  from  our 
native  white  by  the  black  spots  on  its  wings  and  the  yellowish  tint  of  the  under- 
»<nrfiace.  It  is  about  twenty  years  since  it  was  first  brought  to  Quebec — probably 
in  the  egg  state  on  cabbage  leaves— and  its  descendants  have  since  destroyed 
millions  of  cabbages.  The  fiist  one  was  captured  in  Quebec  in  1859 ;  ten  years 
later  it  had  occupied  a  large  portion  of  the  Middle  States ;  in  1875  it  reached  the 
western  part  of  t);iis  province ;  two  years  ago  I  found  it  common  in  the  most 
tf'Astem  portion  of  Nova  Scotia,  and  its  range  is  steadily  widening  west  and 
south ;  last  year  it  was  reported  common  in  Alabama  and  beyond  Ohio,  and 
wherever  cabbages  can  grow  this  lover  of  them  may  be  expected  to  find  its  way. 
It  is  impossible  to  estimate  the  extent  of  the  loss  inflicted  by  them,  but,  in  one 
year,  they  destroyed,  in  the  neighbourhood  of  Quebec,  over  250,000  head  of 
i-abbage.  Those  of  you  who  cultivate  this  vegetable  in  your  gardens  must  have 
observed  that,  of  late,  these  butterflies  have  not  been  so  numerous  as  in  formei 
years,  and  you  may  have  wondered  why  it  should  be  so ;  well,  it  is  to  the  efforts 
of  a  very  small  ichneumon  fly,  called  Pteromalus  puparum,  that  the  diminution  in 
their  numbers  is  due.  This  little  fly,  the  natural  foe  of  the  butterfly,  has,  in 
**ome  unknown  way,  followed  it  here  from  Europe,  and  has  since  multiplied  so 
greatly  as  to  be  a  powerful  check  upon  the  increase  of  the  buttciflies.  The  female 
ichneumon  deposits  her  eggs  in  the  chrysalis,  which,  if  opened  some  time  after- 
ward, will  be  found  occupied  by  som«  fifty  small  grubs ;  and  at  least  half  the 
ihrysalids  examined  will  be  found  in  this  condition. 

In  contemplating  the  loss  and  annoyance  caused  by  insects,  people  too 
readily  overlook  the  benefits  deriveii  from  them — benefits  so  numerous  that  I 
shall  mention  only  the  chief  one.  They  are  the  scavengers  of  nature,  removing 
4iuietly  and  quickly  all  decaying  animal  and  vegetable  matter,  and  thus  purifying 
both  the  air  and  the  water.  I  will  not  weary  you  by  entering  further  this 
^evening  into  the  great  and  varied  claims  that  Entomology,  as  a  study,  has  upon 
us,  whether  wo  consider  the  beauty  or  the  grotesqueness  of  colour  or  ornamenta- 
tion of  some  species;  the  social  instincts  and  surprising  intelligence  of  such  as 
l)€e8  and  ants ;  the  curious  and  oft^n  complex  habitations  of  many ;  the  meta- 
morphoses undergone;  the  products  with  which  they  furnish  us:  the  wonderful 
instruments,  such  as  stings,  which  they  possess:  or  a  multitude  of  equally 
important  points,  we  find  scope  for  the  exercise  of  the  highest  jHjwers  of  the 
intellect,  and  material  can  be  gathered  near  at  hand  to  give  employment  through- 
out a  lifetime,  and  1  trust  that  some  among  my  hearers  may  be  tempted  to  look 
more  carefully  and  fully  into  the  strange  and  admirable  phases  of  insect  life,  by 
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whu  h  they  are  siirroiindcd,  than  they  have  in  the  past,  and  favour  us  next  winter 
with  the  rcKultK  of  their  observations.  A  recent  writer  in  one  of  our  periodicals 
asserts  that  "  the  happiness  of  life  depends  far  more  on  the  choice  that  young^ 
people  make  of  a  recreation  than  it  does  on  their  profession  or  employment — 
choose  your  pastime  out  of  doors ;  make  yourself  Nature's  playmate."  This  may 
seem  at  first  the  nomewhat  strong  expression  of  an  enthusiastic  lover  of  out-door 
life,  but  on  consideration  it  appears  not  unworthy  of  cordial  acceptance.  Work 
must  be  interspersed  by  recreation  to  make  life  really  enjoyable,  and  to  those 
whose  work  keeps  them  much  shut  up,  the  advice  to  choose  an  out-door  pastimo 
is  indeed  good.  The  very  existence  of  this  Club  testifies  that  its  membei*s  al 
least  are  followers  of  such  advice. 

The  first  and  most  notable  insects  taken  on  the  22nd  May,  the  day  of  the 
excursion  to  King's  Mere,  were  a  pair  of  fine  luna  moths,  AUacus  Ivna.  This 
species  is  one  of  a  group  in  which  our  largest  and  handsomest  moths  are  con- 
tained, and  is,  in  the  estimation  of  many,  the  most  beautiful  of  all  our  lepidoptem. 
The  body  of  the  moth,  as  you  will  observe  oti  inspection,  is  snowy  white,  while 
the  wings  are  of  a  delicate  pale  green,  with  a  transparent  eye-spot  in  each.  The 
tiinder  wings  are  prolonged  so  as  to  form  tails  an  inch  and  a  half  in  length.  The 
caterpillars  feed  upon  walnut  and  hickory,  and  may  be  found  full  grown  about 
the  end  of  July  on  the  butternut  trees  in  this  vicinity.  They  ar«  then  from  two 
to  three  inches  long,  and  are  pale  green  with  a  yellow  stripe  on  each  side,  in 
addition  to  other  slight  markings.  Their  strong,  oval,  white  ccKoons  are  spun  in 
the  leaves,  with  which  they  fall  to  the  ground  in  autumn.  The  moths  emerge  in 
early  spring,  and  fly,  as  do  the  majority  of  such  insects,  at  night ;  hence  they  are 
mrely  seen  except  in  collections.  At  the  time  of  the  first  excursion  it  was  too 
early  in  the  season  for  most  of  the  butterflies,  and  many  other  insects,  to  l>e 
abroad,  but  a  good  many  varieties  of  beetles  were  to  be  had .  Among  these  were 
several  species  of  weevils,  including  Balinimis  nagieusj  the  nut-weevil,  which 
destroys  80  many  hazel-nuts,  and  which  was  nnusuallv  abundant  last  summer. 
This  beetle  derives  its  name  from  its  very  long  and  slender  rostrum  or  snout, 
which  is  longer  than  its  body,  although  no  thicker  than  a  stout  bristle.  Its  oval 
or  somewhat  pear-shaped  body  is  clothed  with  short  yelb.wish  hair.  Three  or 
four  other  species  were  taken  upon  pines,  which  they  greatly  damage  by  destroy- 
ing the  terminal  shoots,  and  thus  checking  the  growth  of  the  tree  and  stunting  it. 
One  of  these,  Pntodes  aJiniSj  is  shown  on  the  upper  left  corner  of  this  chart  upon  the 
Mali,  with  its  larva,  which  is  a  stout,  footless  grub.  The  family  of  the  Curculionida^, 
or  weevils,  is  very  extensive,  numbering  several  thousand  named  species,  lu 
members  are  readily  distinguish«/d  by  the  long  snout  and  elbowed  antenna* ;  the 
majority  are  small,  and  many  are  very  minute  insects?.  The  life  history  of  the 
greater  number  remains  to  be  investigated,  but  their  young  live  generally  in 
.seeds,  fruits,  etc.,  and  are  of  course  destructive  to  vegetation.  The  plum,  pea 
and  grain  weevils  are  km  Avn  to  all  farmers  by  their  ravages.  A  very  pretty 
species  taken  at  King's  Mere  was  Pofifh^osus  eUgans.  This  betftle  is  usually  of  a 
greyish  buff,  but  the  color  varies  considerably,  ana  some  of  the  males  found  by 
mc  are  of  a  beautiful  green.  Con/mbitea  triundulaius  and  hieroglyphieui  with  a 
few  other  elaters,  were  taken  on  pines  and  on  some  trees,  such  as  cherry, 
which  were  in  blossom.  The  upper  figure  on  the  right  represents  a  member  of 
this  family,  which  are  commonly  known  as  spring-beetles,  because  thoy  have  the 
power  when  placed  upon  their  backs  of  throwing  themselves  some  distance  into 
the  air,  in  which  they  turn  .so  as  to  alight  upon  their  feet  again.  The  larva*  of 
some  species  live  under  bark,  or  in  old  trees  or  decaying  wood,  and  are  harmless, 
but  those  of  other  species  burrow  in  the  soil,  and  destroy  much  vegetation  by 
cutting  oft'  young  plants  at  the  surface,  and  by  gnawing  roots,  etc.  The  species 
intended  to  be  shown  is  a  somewhat  common  one,  AgrioUa  mancvs^  the  larva  of 
which  does  much  injury  to  young  wheat.  In  early  spring,  immense  numbers  of 
^mall  cylindrical  beetles  are  often  observed,  which,  frcm  their  shape,  appear  as  if 
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they  had  been  mode  by  the  inch  and  then  cut  into  ten,  fifteen  or  more  pieces.  They 
live  under  the  hark  of  various  trees,  and  Ilylmtes  pinifex  and  others  were  taken  at 
King's  Mountain.  On  the  occasion  of  our  trip  to  meet  tl>e  Montreal  Natural 
History  Society  at  Calumet  the  season  was  more  favourable  to  an  abundance  of 
insect  life,  and  many  species  were  observed,  inciudint(  some  of  our  largest 
butterflies.  Unfortunately,  the  only  member  who  collected  butterflies  on  tiiis 
excursion  (Mr.  Greata)  has  since  left  the  city,  so  that  I  do  not  know  exactly 
w^hat  ones  were  taken.  Among  them,  however,  was  Danaii  archippus^  which  is 
A  very  large  butterfly  with  tawny  orange  wings,  margined  and  veined  with  black, 
and  bordered  with  a  double  row  of  white  spots.  The  caterpillar,  when  full 
grown,  is  about  two  inches  long,  and  is  banded  with  alternate  transverse  stripes 
of  yellow,  black  and  white.  It  has  also  a  pair  of  thread-like  black  horns  at  each 
6nd,  and  may  be  found  feeding  in  June  and  July  upon  the  common  milk-weed. 
Another  large  and  handsome  butterfly  seen  was  Papilio  tumuSj  the  yellow  swal- 
low-tail, the  caterpillar  of  which  feeds  upon  apple,  wild  cheny,  etc.,  and  is  of  a 
light  green  color,  with  rows  of  blue  spots  along  the  back,  and  a  curious  eye-spot, 
yellow  with  a  black  centre,  on  each  side  of  the  third  segment.  The  caterpillars 
of  this  and  <  f  Papilio  attericu — the  black  swallow-tail — when  touched,  thrust  out 
through  a  slit  just  behind  the  head,  a  curious  forked  scent-organ,  which  emits  a 
disagreable  smell,  apparently  with  the  object  of  driving  away  insect  foes.  Coliaif 
pkilodice,  the  bright  yellow  butterfly,  was  abundant.  Its  larva  feeds  upon  clover, 
which  valuable  plant,  by  the  way,  is  known  to  be  relished  by  over  fifty  species  of 
insects,  A  fine  species  of  tiger-beetle,  Cicindela  longalabHs^  which  I  have  never 
observed  elsewhere,  was  taken,  apparently  searching  for  ants,  in  the  open  spot  in 
which  we  all  lunched.  'J  iger-beetles  have  received  their  name  from  their 
swiftness  and  fierceness  in  seizing  the  insects  upon  which  they  live.  The  laiTa' 
live  in  sandy  or  light  soils,  in  perpendicular  holes,  at  the  top  of  which  they  lie  in 
wait  for  passing  insects.  lliree  species  of  these  beetles  are  common,  viz.  : 
Vtdffaris,  the  common,  JfirticolliSj  the  hairy-necked,  and  S^x-guttataj  the  six- 
spotted.  The  two  first  are  to  be  found  upon  roads,  or  sandy  places ;  they  fly 
Hwiftly  a  short  distance  when  alarmed,  and  also  run  quickly  about.  Cicindela 
jtex-ffuttata  is  more  fretjuently  found  sunning  itself  on  fences  and  stones.  It  is 
of  a  lustrous  green,  with  six,  or  frequently  eight  yellow  spots  on  the  wing-covers. 
Another  fine  tiger-beetle,  C.  purpurea^  is  found  in  fields  among  the  grass,  and  is 
more  diflicult  to  capture.  A  beetle  taken  at  Calumet  in  some  numbers  wan 
Saperda  vesiita,  the  clothed  or  coated  saperds,  so  named  from  its  covering  of  short, 
yellowish  hair.  Its  length  is  a1)0ut  three-fourths  of  an  inch,and  the  larva,figured  with 
the  beetle,  in  centre  of  upper  row,  does  much  damage  sometimes  to  lindens.  An 
allied  species,  Saperda  tridentala,  the  "three-toothed  Saperda," was  also  taken  ;  its 
larva  is  an  elm-tree  borer.  A  third  species  Saperda  Candida,  a  brownish  beetle  with 
two  longitudinal  white  stripes,  is  also  found  around  here,  and  is  known  as  the  apple- 
tree'borer,  on  account  of  its  damages  to  that  tree.  Two  more  long-borned  timber 
Ijeetles  were  taken  on  young  basswood  trees,  viz. :  Clytus  ruricola,  a  black  beetle 
with  yellow  markings,  and  Clytus  erythrocephalus,  a  delicate  and  rare  beetle,  of  a 
tirownish  colour,  with  three  yellow  bands.  The  five  beetles  just  named  «e  among 
the  fifty  species  of  Cerambycidae  which  I  have  painted,  and  are  as  nearly  as  possible 
correct  in  size,  markings  and  coloring.  All  these  fifty  were  taken  in  this  immediate 
vicinity,  and,  in  addition,  I  have  some  twenty  others.  Owing  to  the  extent  and 
diversity  of  the  surrounding  woods,  Ottawa  is  very  favourably  situated  lor  the 
collection  and  study  of  wood-eating  insects,  of  which  there  are  many  belonging 
to  different  orders.  Two  species  of  Buprestians  were  also  taken  at  Calumet,  viz. : 
Dieerea  divarieaia  and  Drachys  terminana.  The  larva  of  the  first  bores  in  beech 
and  cherry,  etc. ;  that  of  the  second  mines  in  the  leaves  of  the  basswood  ;  that 
is,  it  lives  between  the  upper  and  lower  surfaces  of  the  leaf,  and  devours  the  soft 
tissues.  The  white  blotches  so  frequently  seen  in  different  kinds  of  leaves  are 
thus  formed  by  mining  larva?.     The  BuprestiAus  are  remarkable  for  the  solidit}^ 
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hurdnesB  and  metallic  I  rilliancy  of  their  bodies  and  lege.  The  great  majority  of 
the  species  found  in  Canada  can  be  obtained  in  this  vicinity.  About  thirty  were 
taken  by  Mr.  Fletcher  and  myself  during  the  past  season,  including  one  at  least 
new  to  the  Canadian  list,  viz. :  Chryaobothris  Harruiij  a  beetle  of  a  brilliant 
green,  found  on  pine  saplings.  It  is  slightly  smaller  than  the  species  figured  in 
the  lower  left  comer,  which  is  C./emorata.  This  beetle  formerly  inhabited  oak 
trees,  but  has  now  transferred  itself  to  apple  trees,  which  it  greatly  damages. 
The  larva  is  very  similar  in  form  to  those  of  the  other  Buprestians,  and  it  is  easy 
to  distinguish  the  holes  bored  by  theni,  as  they  are  oval  instead  of  round. 

Our  excursion  to  the  Mer  Bleu  was,  I  regret  to  say,  productive  of  few^ 
insects.  For  my  own  part,  I  was  feeling  quite  unwell,  and  far  *rom  able  to  make 
any  search  for  them.  Our  botanists  added  largely  to  their  lists,  and  where  new- 
l)lants  are  found,  new  insects  may  be  expected.  We  know,  for  instance,  that 
there  are  some  peculiar  to  the  pitcher-plant.  The  pools  and  ditches  filled  by 
water  from  the  mineral  springs  would  appear  favourable  to  the  production  of  rare 
aquatic  forms.  Fluttering  over  the  surface  of  the  barren  were  great  numbers  of 
small  butterflies,  but  as  no  specimens  were  captured,  I  cannot  state  confidently 
to  what  species  they  belonged,  or  if  thrre  was  more  than  one  variety.  Other 
butterflies  were  seen  along  the  route  and  at  the  Springs,  including  Limenitif 
arthemis,  or  the  White  Admiral.  This  is  a  very  handsome  butterfly,  easily 
recognized  by  the  broad,  wliite  band  across  its  rich  dark  wings.  Its  flight,  as  it- 
sails  about  through  the  trees  along  the  border  of  an  open  space  in  the  woods,  is 
most  graceful,  and  as  it  alights  but  for  veiy  brief  intervals,  its  capture  is  often 
attended  with  some  difliculty.  Some  years  it  is  comparatively  abundant,  but 
last  season,  in  common  with  many  other  butterflies,  it  was  quite  rare. 

On  our  Saturday  afternoon  trip  to  Britannia,  I  observed  few  specimens  new 
or  worthy  of  description.  Epicauta  einerea,  the  ash-grey  blister  Beetle,  often 
occurs  in  great  numbers  on  wild  plants,  also  on  potatoes,  and  quickly  strips 
them  of  their  leaves.  This  beetle  belongs  to  the  Cantkarides,  or  blister-beetles, 
so  named  from  the  eff'ect  produced  by  applying  their  powdered  bodies  to  the 
skin.  Several  species  occur  in  Canada  ;  the  one  shown,  lower  centre  figure,  is 
Meloe  AugusiicollUy  a  dark-bluish  insect  known  as  the  Oil  Beetle.  The  larva  of 
this  beetle  is  worthy,  of  much  attention,  both  on  account  of  the  number  of  its 
metamorphoses,  and  of  its  peculiar  and  varied  life.  It  emerges  from  the  egg  as  a 
sprightly  little  six-footed  creature,  resembling  certain  forms  known  as  spring- 
tails.  Able  to  go  without  food  for  several  days,  it  climbs  upon  some  plant  near 
by  and  lays  in  wait  until  a  bee  alights  alongside  it.  When  this  happens,  it 
tmnsfera  itself  to  the  body  of  the  bee,  and  holding  on  to  the  hairs  with  its  little 
claws,  is  thus  safely  transported  to  the  nest,  where  it  fastens  upon  the  nearest 
bee-grub,  feeding  upon  it,  and  gradually  changing  to  the  footless  form  shown 
V»elow.  Other  changes  are  undergone  before  it  becomes  a  beetle,  and  even  then 
it  appears  but  little  like  one.  i  have  not  found  it  here,  but  my  friend,  Mr. 
Heron,  has  given  me  specimens  taken  up  the  Gatineau. 

Owing  to  the  late  date  on  which  the  last  excursion — the  one  to  Meech's 
Lake — was  held,  few  insects  were  met  with.  The  spring  and  early  summer 
months  are  those  in  which  insects  are  most  abundant  and  in  which  the  collector 
makes  his  richest  haul.  After  that  they  are,  of  course,  always  to  be  found,  but  it 
is  more  necessary  to  know  where  to  look  for  them,  and  more  careful  and  system- 
atic searching  is  required  to  find  them,  so  that  at  an  excursion  where  much 
ground  has  to  be  traversed,  and  where  sight-seeing,  etc.,  occupy  much  of  one's 
time,  it  cannot  l)e  expected  that  very  many  captures  will  be  made.  Concealed 
by  a  large  toafl-stool,  and  feasting  upon  its  substance,  I  found  a  number  of  the 
curious  little  beetles  called  Onthophagus  hecate.  It  is  not  an  uncommon  beetle, 
for  it  abounds  wherever  there  is  decaying  animal  matter,  but  owes  its  interest  ti> 
the  odd  appearance  of  the  male,  which  is  easily  distinguished  by  the  upper  part 
of  the  thorax  projecting  like  a  horn  over  the  head,  the  front  of  which  is  also 
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ornamented  by  an  iipnght  horn.  Several  species  of  small  beetles  were  also 
taken  in  or  under  fungus  upon  decaying  wood,  where  many  varieties  can  always 
be  obtained.  One  Phellidiut  comutut  has  the  thorax  of  the  male  produced  in  two 
long  fiat  horns.  Another,  CrcUoparia  /tina/u«  is  a  weevil.  Among  these  funf^i- 
eat^rrs,  and,  probably,  preying  upon  them,  was  a  black  beetle,  a  species  of  carabidx, 
the  members  of  which  family  live  chiefly— both  as  larvsd  and  in  the  perfect 
state — upon  other  insects.  The  large  diagram  shows  one  found  under  stones 
during  the  daytime.  It  is  enlarged  about  twenty  diameters  in  orrier  to  show  the 
mouth-parts,  etc.,  common  to  nearly  all  beetles. 

Spring,  with  its  revivifying  influences,  is  again  near  at  hand,  and  with  the 
flrst  warm  days,  insects  will  make  their  appearance  in  rapidly-increasing 
numbers.  Now,  then,  is  the  time  to  prepare  the  few  simple  articles  constituting 
the  collector's  outfit,  so  as  to  be  ready  to  take  a«lvantage  of  the  first  opportunity 
to  go  out  into  the  fields  and  woods,  and,  note-book  in  hand,  observe  and  record 
the  doings  ot  their  lesser  inhabitants . 

Oil  the  same  evening  an  instructive  paper  on  "  Some  plants  col- 
lected during  our  E.\cursion8 "  was  read  by  Mr.  Hetcher,  who  also 
handetl  iu  tiie  annexed  ILst  of  plants  collected  by  the  Ottawa  Field- 
Naturalists'  Club  during  the  season,  to  be  held  as  a  record  by  the  Club. 
This  list  is  arranged  after  the  j)lan  of  Professor  Macoun's  catalogue, 
but  does  not  include  the  Afusci  and  llepaticce  ;  these  will  be  published 
next  year. 

The*8tructure  and  growth  of  a  few  of  the  most  interesting  were  explained, 
the  first  considered  being  Clematis  verticillaris,  or  the  large  mauve-flowered 
woodbine.  The  chief  part  of  the  paper,  however. was  devoted  to  Insectivorous 
plants,  in  connection  with  which  subject  detailed  descriptions  were  given  of 
'*  the  Pitcher  Plant,"  Sarracenia  purpureoy  and  the  two  Sundews,  Drosera  rotund- 
ifolia  and  Drosera  longifolia.  It  was  pointed  out  that,  although  these  two  species 
take  their  names  from  the  shape  of  their  leaves,  they  often  approach  each  other 
so  closely  that  the  only  sure  mode  of  identifying  them  is  by  a  microscopical 
examination  of  the  sueds.  A  curious  method  of  reprodtictiou  in  Nasturtium 
lacustre  was  explained  ;  this  plant  is  aquatic  in  its  habits,  and,  as  is  frequently 
the  case  with  such  plants,  has  the  submerged  leaves  very  much  laciniated  or  cut 
up.  These  leaves  become  detached  from  the  plant  very  early  in  the  summer, 
before  it  has  done  flowering,  leaving  the  stem  naked  and  bare.  Why  these 
leaves  should  drop  so  early  is  a  matter  of  surprise,  until  it  is  explained  that 
when  each  one  drops  into  the  water  it  does  not  decay,  but  floats  about  on  the 
surface,  while  at  its  base  is  gradually  developed  a  young  plautlet,  which  takes 
root  and  remains  stationary  as  soon  as  a  suitable  spot  is  reached.  Mention 
was  ajso  made  of  certain  marine  plants  found  about  Ottawa,  such  as  liumex 
maritimusj  Triglochin  mnritimum^  var.  elatum^  etc.,  etc.,  pointing  to  the  fact,  which 
is  sustained  by  geological  investigation,  that  the  ocean  once  extended  to  this 
now  far  inland  spot. 

At  the  conclusion  of  this  paper,  Mr.  Fletcher  introduced  to  the  meeting 
Professor  Macoun,  of  Belleville,  a  corresponding  member  of  the  Club.  This 
gentleman  made  a  vigorous  speech,  setting  forth  the  claims  of  Natural  Science 
as  a  means  of  training  both  mind  and  body  to  greater  and  more  prolonged 
activity  than  can  be  attained  by  any  other  couree  of  study.  The  Professor 
opposed  the  idea  that  any  plants  were  insectivorous,  in  which  he  was  supported 
by  Dr.  Kemp.  There  was  a  prolonged  discussion  on  the  subject.  Mr.  Fletcher 
defended  his  previously  expressed  belief  in  the  insectivorous  proclivities  of  those 
plants  named  by  him.  and  gave  an  account  of  his  own  experiments  and  cited 
some  of  those  of  Professor  Darwin  in  England. 
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FLORA   OTTAWAENSIS 


JAMES     FLETCHER. 


RANUNOULAOE^. 
Clematis 

verticillarie,  DC 
Virginiana,  L. 

Anemone 

cylindrica,  Gray, 
multitida}  DC. 
Pennsylvaiiica,  L. 
Virginiana,  L. 

Hepatica 

acutiloba,  DC. 
triloba,  Cbaix. 

Thalictrum 

Cornuti,  L. 
dioicum,  L. 

Ranunculus 

abortivas,  L. 

acris,  L . 

aqiiatilis,  L.  v.  trichophyllus,  Chaix. 

Flammnia,  L.  v.  reptang,  Meyer. 

multifidus,  Pursh. 

Pennsylvaniciis  L. 

recurvatus,  Poir. 

reiKrns,  L, 

Oaltha 

piilustris,  L. 

Ooptis 

tn folia,  Salisb. 

Aquilegia 

Canadensis,  L. 

Act8Ba 

all>a,  Bigel. 

spicata,  L.  v.  rubra,  Mz. 

(white  berried  form 

MENISPERMAOEiB. 
Menispermum 

Canadense,  L. 


BERBERIDAOE^. 
Berberis 

vulgaris,  L. 

OaulophvUum 

thalictroides,  Michx. 

NYMPaffiJAOE^. 
Brasenu. 

peltata,  Pnrsh. 

NymphBBa 

odorata,  Ait. 

Nuphar 

advena.  Ait 
pumilum,  iSmith. 

SABRACENIACE^. 
Sarracenia 

purpurea,  L. 

PUMARIAOE^. 
OorydaJis 

aurea,  Willd. 
glauca,  Punjh . 

Adlumia 

cirrhosa,  Raf. 

Dicentra 

Canadensis,  DC. 
Cucullaria,  DC. 

PAPAVERAORffl. 
Sanguinaria 

Canadensis,  L. 

)Papaver 

somni/erum^  L. 

Chelidonium 

mnjus,  L. 
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ORUOIPER^. 
Nasturtium 

Armoracia^  Fries. 

laciistre,  Gray. 

officinale,  R.  Br. 

imliistre,  DC. 

V.  hispidum,  Fisch.  and 

Octrdamine 

hirsuta,  L. 

p.  H^ivatica,  Gray. 

rhomboidea,  D.C. 
pratcnais,  L. 

Dentaiia 

diphylla)  L. 
laciniataj  Muhl. 

Arabia 

Dnimmondii,  Gray, 
hirauta,  Scop, 
laevigata  DC. 
perfoliata,  Lam. 

Barbaraea 

Ytilgaria,  B.  Br. 

Erysimum 

cbeiranthoidea,  L. 

Sisymbrium 

officinale^  Scop. 

Brassica 

Ma  J  Gray. 
campettria,  L. 
niffra^  Gray. 
Sinapittrumy  Boiss. 

Camelina 

aativa,  Crantz. 

Capsella 

Barea-paatoris,  Moencb. 

Thlaspi 

arvense,  L. 

Lepidium 

VirginicuiDy  L. 

VIOLAOEiE. 
Viola 

blanda,  Willd. 
Canadenaia,  L. 
canina,  L.  v.  aylveatris  Reg. 
cucnData,  Ait. 
pabeacena,  Ait. 
reni folia,  Gray, 
roatrata,  Purab. 
4 


DROSERAOE^. 
Drosera 

long! folia,  Mx. 
rotiindifolia,  L. 

HYPERICAOE^. 
^^J'«^- Hypericum 

Canadense.  L. 
corymbosum,  Mnbl. 
ellipticiim,  Hooker, 
raiitilum,  L. 
perforatum^  L . 

Elodes 

Virginica,  Nutt. 

OARYOPHYLLAOE^. 
Silene 

antirrhinl^  L. 
ArmeriOj  L. 
injlaia,  Smith. 
noctiflora,  L. 

Saponaria 

offieinalisj  L. 
vaccariOj  L. 

Lychnis 

Giihago^  Lam. 

Arenaria 

lateriflora,  L. 
Michauxii,  Hook. 
aerpyllifoUay  L. 

Stellaria 

boreal  ia,  Bigel. 
longifolia,  Mubl. 
mediaj  Smith. 

Oerastium 

nutans,  Raf, 
viseosum^  L. 

PORTULAOAOEiE. 
Portulaca 

oleraceCf  L. 

Cla3rtonia 

Carol  iniana,  Michx. 

MALVAOE^. 
Malva 

eritpa.  Gray. 
moschatOy  L. 
rotundifoliay  L. 
sylveHrif,  L. 
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Abutilon 

Avicenmej  Gaertn . 

Hibiscus 

Trionum,  L. 

TILIAOEiE. 
Tilia 

Americana,  L. 

LINACEiB. 
Linum 

usitatissimum,  L. 

GERANIAOEiB. 
Geranium 

Carol! nianum,  L. 
Robertianum,  L. 

Erodium 

cicutarium,  L'Her. 

Impatiens 

tulva,  Kutt. 

Ozalis 

Acetosella,  L. 

corniculata,  L.  v.  stricta,  Hook. 

RUTAOEiE. 
Zanthoxylum 

Americanum,  Mill. 

ANAOARDIAOEiE. 
Rhus 

Toxicodendron,  L. 
typhina,  L. 

VITAOEiE. 
Vitis 

cordifolia,  Mx. 

Ampelopsis 

(|uinquefolia,  Mx. 

RHAMNAOEiB. 
Rhamnus 

alnlfolia,  L'Her. 

Ceajiothus 

Americanus,  L. 

OELASTRAOEiE. 
Celastrus 

scandens,  L. 


SAPINDAOEJE. 
Acer. 

dasycarpum,  Ebrh. 
Pennsylvanicum,  L. 
rubrnm,  L. 
saccharinum,  L. 

V.  nigrnm,  T.  and  G; 

spicatum,  Lam. 

Negundo 

aceroides,  Moench. 

Staphylea 

trifolia,  L. 

POLYGALAOEiE. 
Polygala 

Senega,  L. 

LEGUMINOSiE. 
Trifolium. 

agrarium,  L. 
arvensef  L. 
hybridunif  L. 
pratense,  L. 
procumbena^  L. 
repens,  L. 

Meliotus 

alha^  Lam. 
officinaliij  Willd. 

Medicago 

lupulina,  L. 

Astragalus 

Canadensis,  L. 

Desmodium 

acuminatum,  DC. 
Canadense,  DC. 
cuspidatnm,  T.  and  Or. 

Vicia 

Cracca,  L. 
hirmta^  Koch. 
saliva^  L. 
tetroKpermaj  Moench. 

Lathyrus 

ochroleucus.  Hook. 

pahistris,  L. 

V,  myrtifolius,  G. 

Apios 

tuberosa,  Moench. 

Amphicarpaea 

monoica,  Nutt. 
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ROSACEiE. 
Prunus 

Americana,  Marsh. 
Pennsylvamca,  L. 
fierotina,  Ehrb. 
Virginiana,  L. 

Spiraea 

opuHfoIia,  L. 
salicifolia,  L. 
tomentosa,  L. 

Agrimonia 

Eupatoria,  L. 

Otexxm 

alburn^  Gmelin. 
strictum,  Ait. 

Waldsteinia 

fragarioides,  Tratt. 

Pragraria 

vesca,  L. 
Virginiana,  Ehrh . 

Potentilla 

Anscrina,  L. 
argentea,  L. 
arguta,  PurRh. 
Korvegica,  L. 
palustris,  Scop. 

Rubus 

Canadensis,  L. 
Dalibarda.  L. 
hispidns,  L. 
occidontalis,  L. 
odoratuB,  L. 
Htrigosus,  Mx. 
triflorus.  Rich, 
villosas,  Ait. 
V,  frondoBQS,  Tor. 


-V.  humifusQS,  T.  attd  O. 


Rosa 

blanda,  Ait. 
lucida,  Ehrh. 

CratsBgus 

coccinea,  L 
tomentosa,  L. 

Pyrus 

Americana,  DC. 

arbutifolia,  L.  v.  erjrtUrecarpa,  Gray. 

V  melanocarpa,  Hook. 

sambucifolia,  Ch.  and  8c. 

Amelanchier 

alnifolia,  Watson. 


Canadensis,  T.  and  G. 

V,  (?)  oblongifolia,  T.  &  CL 

SAXIFRAQAOEiB. 
Ribes 

Cjnosbati,  L. 
floridum,  L*Her. 
lacustre,  Poir. 
ozacanthoides,  L. 
prostratum,  L'Her. 
nibrum,  L. ' 

Sazifraga 

Virginiensis,  Mx. 

Mitella 

diphylla,  L. 
nuda,  L.. 

Tiarella 

cordifdlia,  L. 

Ohrysosplenium 

Americanum,  Schw. 

ORASSULAO&fi. 
Seduin. 

Penthorum 

sedoides,  L. 

HALORAGEiE. 
Hippuris 

Tttlgaris,  L. 

Myiiophyllum 

spicatum,  L. 

ONAGRACEiR 
Oirc8B& 

alpina,  L. 
Lutetiana,  L. 

Epilobium 

angostifolium,  L. 

coloratum,  Muhl. 

molle,  Torr. 

paluBtre,  L.  i;.  lineare,  Gray. 

(Ekiothera 

biennis,  L. 

V,  graDdiflora,  Lindl. 

V,  muricata,  LindL 
pumila,  L. 

Ludwigia 

palustris,  Ell. 
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LYTHBAOEiE. 
Nescea 

Terticillata,  H.  B.  K. 

OUOURBITAOEiEL 
Echinocystis 

lobata,  T.  and  G. 

UMBELLIPER^. 
Sanicula 

Canadensis,  L. 
Marilandica,  L. 

Hydrocotyle 

Am  'ricaoa,  L. 

Daucus 

Carjla,  L. 

Pastiiiaca 

mUiva,  L. 

Oicuta 

bulbifera,  L. 
maculata,  L. 

Slum 

dcutaefolinm,  Gmelin. 

CryptotsBDia 

Canadensis,  DC, 

Osmorrhiza 

brevistylis,  DC. 
longistylis,  DC. 

Conivan 

maeulatum,  L. 

Garum 

Caruif  L. 

ARALIAOEiE. 
Aralia 

hispida,  Mx . 
nndicaulis,  L. 
qniuqaefolia,  Gray. 
TBcemosa^  L. 
trifoli%  Gray. 

CORNAOEiB. 
GomuB 

alter^ifolia,  L. 
Canadensis,  L. 
ciicinata,  L'Her. 
aericea,  L. 
stolonifera,  Michx. 


OAPRIFOLIACEiE. 


lunnaBa 

boreaiiR,  Gronov. 

Symphoricajipus 

racemosus,  Mx.  v.  pauciflorus,  Bobbins. 

Lonicera 

ciliata,  Mubl . 
hirsuta,  Eaton, 
parvitlora,  Lam . 

Diervilla 

trifida,  Moencb . 

Sambucus 

Canadensis,  L . 
pubens,  Mx. 

Viburnum 

acerifolium,  L. 

lantanoides,  Michx. 

Lentago,  L. 

nudnm,  L.  v.  cassinoides,  G . 

Opulus,  L. 

pubescens,  Pursb. 

Tiiosteum 

perfoliatum,  L. 

RUBIAOEiE. 
Oalium 

Aparine.  L. 
asprellum,  Michx . 
circtezans,  Michx. 
lanceolatum,  Michx. 
triMmn,  L. 
triflonim,  Mx. 
ceruniy  L. 

Cephalanthus 

occidentalis,  L. 

Mitchella 

repens,  L. 

COMPOSITE. 
Eupatorium 

ageratoides,  L. 
perfoliatum,  L. 
purpureum,  L. 

Aster 

acuminatus,  Michx. 
oordifolius,  L. 
coiymbosus,  Ait. 
longifolius,  Lam. 
Novae-AngIi«e,  L. 
macropbyllub,  L. 
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miser,  L. 
puniceusy  L. 
simplex,  Willd. 
tenuifolius,  L. 

Erigeron 

annuum,  pars. 
Canadense,  L. 
Phlladelphicnm,  L. 
8trig08um,  L. 

Diplopappus 

umbellatus,  T.  and  G. 

Splidago 

arguta,  Ait. 

V.  scabrella,  Gray. 

bic-olor,  L. 

V.  concolor,  G . 
cassia,  L. 
Canadensis,  L. 
gigantea,  Ait. 
latifolia,  L. 
lanceolata,  Ait. 
nemoralis,  Ait . 
squarrosa,  Muhl . 

Inula 

Heleniunij  L. 

Ambrosia 

artemisiiefolia,  L . 

Xanthium 

stnimarimn,  L. 

Budbeckia 

hirta,  L. 

Bidens 

Beckii,  Torr. 
cernaa,  L. 

chrysanthemoidcs,  Mx. 
connata,  Muhl. 
frondosa,  L. 

Maruta 

Cotula.  DC. 

Achillsaa 

Millefolium,  L. 

Leucanthemum 

vulffare,  Lam. 

Tanacetum 

vulgare,  L. 

Artemisia 

Absinthium^  L. 
biennis,  Willd. 
vulffarisy  L. 

Qnaphaliimi 

decurrens,  Ives, 
uliginosum,  L. 
polycephalum,  Mx. 


Antennaria 

margaritacea.  R.  Br. 
plantagini folia,  R.  Br. 

Senecio 

aureus,  L . 

Erechthites 

hieraci  folia,  Raf. 

Oircimn 

arvenset  Scop. 
Janceolatum,  Scop. 

Lappa 

officinalis^  All. 

Lampsana 

communis^  L, 

Oichoriimi 

IntybuSf  L. 

Hieraciimi 

Canadsnse,  Mx, 
Bcabrum,  Micbx. 

Nabalus 

albus,  Hook, 
altissimns,  Hook. 

Tragopogon 

pratensisj  L. 
porri/olius,  L. 

Taraxacum 

Dens-leonis,  Desf . 

Sonchus 

arvensiSi  L. 
aspevy  Vill . 
olsraceusy  L. 

Lactuca 

Canadensis,  L. 

V,  sanguineiijOmj. 

LOBELIAOn.ffiL 
Lobelia 

cardinal  is,  L. 
inflata,  L. 

OAMPANULAOEffiL 
Campanula 

aparinoides,  Pursh. 
rotuhdifolia,  L. 

ERIOACEiB. 
Gktjrlussacia 

resinosa,  T,  and  G. 

Vaccinium 

Canadense,  Kalm. 
corymbosum,  L. 
macrocarpon,  Ait 
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Oxycoccus,  L. 
Pennsylvaniciim,  L. 
vacillans,  Solander. 

Ohiogenes 

hUpidala,  T.  and  G. 

Arctostaphylos 

Uva-ursi,  Spreng. 

Epigsea 

repens,  L. 

(Jaultheria 

procumbens,  L. 

Oaasandra 

calyculata,  Don. 

Andromeda 

polifolia,  L. 

Kalmia 

angoistifolia,  L. 
glauca,  Ait. 

Ledum 

latifolium,  Ait. 

Pyrola 

chlorantha,  Swartz. 
elliptica,  Nntt. 
Fotundifolia,  L. 

' p.  asarifolia,  G. 

p.  incarnate^  G. 
secnnda,  L. 

Pterospora 

Andromcdea,  Nutt. 

Moneses 

nniflora,  Gray. 

Ghimaphila 

umbellata,  Nutt. 

Monotropa 

imiflocai  L. 

AQUIFOLIAOEiE. 
nez 

verticillata,  Gray. 

Nemopaiithes 

Canadensis,  DC. 

PLANTAGINAOEJE. 
Plantago 

laneeolata^  L. 
major,  L. 

PRXMULAOKSr. 
Trientalis 

Americana,  Pursh. 


L^slmachia 

ciliata,  L . 
stricta,  Ait. 
thyrtfiflom,  L. 

arvensiSf  L . 

Samolus 

Valerandi,  L.  v.  Americanus,  Gr. 

LENTIBULACEJE. 
Utricularia 

cornuta,  Michx. 

intermedia,  Hayne. 

vulgaris,  L.  v.  Americana,  Gray . 

OROBANOHAOEJE. 
Epiphegus 

Yirgiuiana,  Bart. 

SOROPHULARIAOEJE. 
Verbascimi 

Blattaria,  L. 
Thapnu,  L. 

Scrophularia 

Aodosa,  L. 

C9ielone 

glabra,  L. 

Pentstemon 

pubescens,  Solander. 

Mimulus 

ringens,  L. 

Oratiola 

aarea,  Muhl. 
Virginianaf  L. 

Ilysanthes 

gratioloides,  Bentlu 

Veronica 

cu/rettiSy  L. 
Anagallis,  L. 
Americana,  ttchw. 
<trvensisi  L. 
officinalis,  L. 
peregrina,  L. 
scutellata,  L. 
serpylli folia,  L. 

(}erardia 

purpurea,  L,  v.  paupercula,  O- 

Pedicularis 

Canadensis,  L. 
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VERBfiNAOE& 
Verbena 

hastata,  L. 
urticifolia,  L. 

Phiyma 

Ltfptostachya,  L. 

LABIATJE. 
Teucrium. 

Canadense,  L. 

Mentha 

Canadensis,  L. 
piperita,  L. 

Ljrcopus 

Finuatus,  Gray. 
Virginicus,  L . 

Hyssopiis 

officinalis,  L. 

(white  flowered  variety) 

Calamintha 

Clinopodinm,  Benth. 
Hepeta,  Link. 

Hedeoma 

pulegioides,  Pers. 

Nepeta 

Cfataria,  L. 
GUchomOf  Benth. 

Dracocephalnm  • 

parviflorum,  Nutt. 

Brunella 

vulgaris,  L. 

Scutellaria 

galericulata,  L. 
lateriflora,  L. 
parvula,  Mx. 

Gkdeopsis 

Tetrahit,  L. 

Leonunis 

CardiaeOf  L. 

Stachys 

pahistris,  L. 

V.  aspera.  Gray. 

V.  cordata,  Gray. 

Tiamium 

amplexicatUe^  L. 

BOBRAQINACEiE. 
Echium 

vufffare,  L. 


Sympliyiuui 

officinale f  L.  J 

Lithospermnm  ^ 

arvense^  L. 
officinale,  L. 

Aspenigo 

procumbent,  L. 

Echinospermum 

Lappula,  Lehm. 

Cynoglossum 

Morisoni,  DC . 
officinale,  L. 
Virginicum,  L. 

Lycopsis 

arvetmsj  L. 

OONVOLVULAOEiE. 


sepium,  U.  Br. 
spithamsea,  Pursh. 

Cuscuta 

Gronovii,  Willd. 

Oonvolvnliis 

arventiif  L. 

SOLANAOEiE. 
Solannm 

Dulcamara,  L. 
nigrum,  L. 
rostratum,  Dunal. 

Physalis 

grand iflora,  Hook. 
Peruviana. 

Hyoscyam\is 

niger,  L. 

Datura 

Stramonium,  L. 

Nicotiana 

rustica,  L. 

GENTIANAOEJE. 
G^ntiana 

Andrewsii,  Griesb 

Menyanthes 

trifoiiata,  L. 

APOOYNAOEiE. 
Apocynum 

andro»emifolium,  L 
cannabiniim,  L. 
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ASOLEPIADAOELflS. 
Asclepdas 

Cormiti,  Decaisne. 
incarnata,  L. 

OLEAOEiE. 
Fraxinus 

Americana,  L 
pubescens,  Lam. 
8am buoi folia,  Lam. 

ARISTOLOOHIAOKffi. 
Asarum 

Canadense,  L. 

OHENOPODIAOEiE. 
Chenopodium 

album^li. 

Botryty  L.  , 

^laucum,  L. 

hijbridum^  L. 

urbicuntf  L. 

Blitmn 

Bonus-ffenricutj  Reich, 
capitatum,  L. 

Atriplex 

patula,  L. 

AMARANTAOEiE. 
Amarantiis 

albuSf  L. 
retroflezuSj  L. 

POLYGONAOKffil. 
Polygonum 

acre.  H.  B.  K . 

amphibium,  L.  v.  aquaticum. 

V.  terrestre. 

arifolium,  L. 
aviculare,  L. 

V.  erectum,  Roth . 

cilinode,  Mx. 
Convolvulu9f  L. 
dumetorum,  L'Her. 

V.  scandens,  Gray. 

Uydropiper^  L. 
hydropiperoides,  Mx. 
orieniaUj  L. 
Pennsylvanicum,  L. 
Perticaria^  L, 
sagittatum,  L. 

Buinex 

Aceiosella,  L. 


crisptUj  L. 
mai-itimus,  L. 
obtusi/oliw^  L. 
orbiculatus,  Gray, 
verticillatus,  L. 

Pagop3nrum 

esculentum^  Moench. 

THYMELEAOEiB. 
Dirca 

palustris,  L. 

EKSLAQNACEiE. 
Shepherdia 

Canadensig,  Nutt. 

SANTATiAOEJE. 
Comandra 

umbellata  Nutt. 

OERATOPHYLLAOEiE. 
Oeratophyllum 

demer8um,Xi. 

OALLITRIOHAOEJE. 
Callitriche 

vema,  L . 

EpPHORBIAOEiB, 
Euphorbia 

CyparisaiaSf  L. 
Jlelioscopia,  L. 
maculata,  L. 

Acalypha 

Virgmica,  L. 

URTIOAOEiE. 
Ulm\is 

Americana,  L. 
fulva,  Michx . 
racemosa,  Thomas. 

Urtica 

gracilis,  Ait. 

Laportea 

Canadensis,  Gaud. 

Hiunulus 

Lupulus,  L. 

Pilea 

pumila,  Gray. 

BcBhmeria 

cylindrica,  Willd, 
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Cannabis 

zativa,  L. 

JUGLANDAOEJE. 
Ji:^Ians 

cinerea,  L. 

Oarya 

amara,  Nutt. 

OUPULIPERJE. 
QuercTis 

alba,  L. 

macrocarpa.  Michx. 
rubra,  L. 

Fagus 

ferraginea,  Ait. 

Oorylus 

rostratra,  Ait. ' 

Ostrya 

Virginica,  Willd. 

Carpiniis 

Americana,  Michx. 

MYRIOAOEiE. 
Myrica 

Gale,  L. 

Comptonia 

asplenifolia,  Alt. 

BETULAOEJE. 
Betula 

papyracea,  Ait. 
lutva,  Michx.  f. 

Alnus 

incana,  Willd. 

SALIOAOE.E. 
Salix 

Candida,  Willd. 
cordata,  Muhl. 

V,  angustata,  Pursh. 

discolor,  Muhl. 
/raff  ills  J  L . 
humilis,  MarBhall. 
livida,  Wahl.  v.  occidentalis,  Gray, 
lucida,  Muhl. 
nigra,  Marshall, 
pctiolaris,  Smith. 

Populns 

alba,  L. 
balsamifera,  L. 
Ml  at  at  a^  Ait. 
^randidentata,  Michx. 
tremuloides,  Michx. 


OONIPERJB 
Pinus 

Banksiaua,  Lamb, 
resinosa,  Ait. 
Strobus,  L. 

Abies 

alba,  Mx. 
Italsamoa,  Marsh. 
Canadensis,  Michx* 
nigra,  Poir. 

Larix 

Americana,  Mx, 

Thi:ga 

occidcntalis,  L. 

baccata,  L.  i;.  Canadensis,  Gray.. 

Juniperus 

communis,  L. 
Virginiana,  L. 

ARACEiE. 
Acorus 

Calamus,  L. 

Calla 

palustris,  L. 

ArissBma 

triphyllum,  Torr. 

LEMNACEJE. 
Ijenma 

minor,  L. 
polyrrhiza,  L. 
trisulca,  L. 

TYPHAOEiE. 
Sparganium 

eurj'carpum,  Engelm. 
simplex,  Huds. 

Typha 

angustifolia,  L. 
lati folia,  L. 

NAIADAOEiE. 
Naias 

flexilis,  Ilostk. 

Zanichellia 

palustris,  L. 

Potajnogeton 

Claytonii,  Tuck. 

compressue,  L. 

gramineus,  L.  v.  heterophyllus.  Fries. 

nataos,  L. 

pectinatuR,  L. 
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perfoliatus,  L. 

pUFlllUB,  L. 

Spirillus,  Tuck. 

ALISMAGEiE. 
Alisma 

Plantago,  L.  v.  Americannm.  (rr. 

Trigloohin 

maritimiun,  L.  p.  elatum,  G. 

Sagittaria 

variabilis,  Engelm. 
lieierophylla,  Pursh. 

HTDBOGHABIDAGEiE. 
Anacharis 

CanadenKis,  Planch. 

Vallisneria 

HpiraliSi  L. 

OBGHIDACEiE. 
Orchis 

spectabilis.  L. 

Habenaria 

blephanglottis,  Hook, 
dilatata.  Gray. 
Hookeri,  Torr. 

-V.  oblongi folia,  G. 


hyperboiea,  LIndL 

urbiculata,  Torr. 

psychodes,  Gray. 

rotundifolia,  Rich. 

tridentata,  Hook. 

viridis,  R.  Br.  f».  bracteata,  Reich . 

Ooodyera 

repens,  R,  Br. 

Spiranthes 

cemua,  Richard. 

Galopogon 

pulchellus,  R.  Br. 

Calypso 

borealifl,  Salisb 

Pogonia 

ophioglossoides,  Nutt. 

Hiorostylis 

monophyllus,  Lindl. 
ophioglosRoides,  Nutt . 

Liparis 

Lceselii,  Rich. 

?   (large  form  with  24  flowers 

and  leaves  9  inches  long) 


GoraUorhisa 

innata,  R.  Br. 
multiflora,Nutt. 

Gypripedium 

acaule,  Ait. 
paryiflonim,  Salifeb. 
pubescens,  Willd. 
spectabile,  Swartz. 

miDAGEiE. 
Iris 

versicolor,  L. 

Sisyrinohium 

Bermudiana,  L. 

SMILAGEiB. 
Smilax 

herbacea,  L, 

LILIAGEiB. 
Trillium 

cemuum,  L. 
erectum,  L. 

V,  album,  Pursh. 
erythrocarpam,  Mx. 
grand  iflomm,  Salisb. 

Medeola 

Virginica,  L. 

Streptopus 

roseus,  Mx. 

Uvularia 

gTBndiflora,  Smit4i. 
perfoliata,  L. 
sessilifolia,  L. 

Glintonia 

borealis,  Raf. 

Smilaoina 

hi  folia,  Ker. 
racemosa,  Desf. 
stellata,  Desf. 
trifolia,  Desf. 

Polygonatum 

biflorum.  Ell. 


Asparagus 

Officinalis^  L. 

LiUum 

Philadelphicum,  L. 

Erythronium 

Americannm,  Smith. 

AlUum 

tricoccnm.  Ait. 
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JUNGAGEJE. 
Luzula 

campestris,  DC. 
pilosa,  Willd. 

Junous 

bufonius,  L . 

Canadensis,  J.  Gay.  v  coarctatus, 

etfnsus,  L. 

filiformis,  L. 

nodosus,  L. 

tenuis,  Willd . 

PONTEDEBIAGEiB. 
Pontederia 

cordata,  L. 

Sohollera 

gnuuinea,  Willd. 

GTPEBAGEiE. 
tJypepus 

diandms,  Torr. 
inflezus,  Mnhl. 
strigosDS,  L. 

Duliohium 

spathaceum,  Rich. 

Eleooharis 

acicnlaris,  Torr. 
obtnsa,  Schultos. 
palustris,  R.  Br. 

Bcirpns 

atrovirens.  Miihl. 
Eriophorum,  Mx. 
flayiatilis,  Gray, 
pungens,  Vahl. 
validu?,  Vahl. 

Eriophorum 

gracile,  Rith. 
polystachyon,  L. 
Virginicum,  L. 

Bhyneosphora 

alba,  Vahl. 

Garex 

aquatilis,  Wahl. 

-aurea,  Nutt. 

bromoides,  Schk. 

Buxbaumiii  Wahl. 
^  canescens,  L. 
' v.  vitilis,  Gmy. 

criu.iu,  Lam. 

cristata,  Schw. 

Beweyana,  Schw. 

ebuinea,  Boot. 


Emmonsii,  Dew, 
gracillima,  bchw. 
granulans,  Muhl. 
gynocrates,  Wormsk. 
iiitchcockiana,  Dew. 
Howtonii,  Torr. 
bystricina,  Willd. 
Gray,    intumescens,  Budge, 
lagopodioides,  Schk. 
lanuginosa,  Michx. 
laxiflora,  Lam. 

V.  blanda,  G. 

V.  intermedia,  Boot 

limosa,  L. 
lupulina,  Muhl. 
monile.  Tuck. 
(Ederi,  Ehrh. 
oligocarpa,  Schk. 
oligosperma,  Michx. 
paucifiora,  Lightf. 
pedunculata,  Muhl. 
Pennsylvanica,  Lam. 
plantaginea,  Lam. 
platyphylla,  Carey. 
|)olytrichoide8,  Muhl. 
Pseudo-Cyperus,  L. 
retrorsa,  Schw. 
riparia,  Curtis, 
rosea,  ischk . 
ficirpoidea,  Michx. 
scoparia,.  Schk . 
siccata,  Dew. 
sparganioides,  Muhl. 
Htellulata,  L. 

V.  Hcirpoides,  Boot. 

stipata,  Muhl. 
straminea,  Schk. 
stricta,  Lam. 
squarrosa,  L. 
tcnella,  Schk. 
teretiuscula,  Good, 
trisperma,  Dew. 
Tuckermani,  Boot, 
umbellata,  Schk. 
utriculata.  Schk . 
varia,  Muhl. 
vulpinoidta,  Michx. 

OBAHINEiB. 
Leersia 


oryzoides,  Schv 
Virginica,  Willd* 

Zizania 

aquatica,  L. 

Alopecurus 

ir!stuhtU8,  Mx. 
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Phleum 

pratensfy  L. 

Sporobolus 

heterolepis,  Gray . 

Agrostis 

alba,  L. 
scabra.  Willd. 
vulgaris,  Willi- 

Cinna 

arundinacea,  L.  v.  pendula,  G. 

Huhlenbergia 

glomerata,  Trin. 

Brachyelytpum 

aristatiira,  Beaiiv. 

Calamagrostis 

Canadensis,  Beauv. 

Oryzopsis 

asperifolia,  Mx. 
melanocarpa,  Mubl. 

Spartina 

cynosuroides,  Willd. 

Dactylis 

fflomerata,  L. 

Olyceria 

aquatica,  Smith. 
Canadensis,  Tnn. 
fluitans,  R.  Br. 
nervata,  Trin. 
pallida,  Trin . 

Poa 

annua,  L. 
compressa,  L. 
pratensis,  L. 

Festuoa 

ovina,  L. 

V.  rubra.  G. 

rubra,  L. 

Bromus 

ciliatus,  L. 
Kalmii,  Gray. 
racemosiUj  L. 
secalinus,  L. 

Lolium 

//frennCf  L. 

Triticum 

repens,  L. 

Hordeum 

jubatum,  L. 

Elymus 

Canadensis,  L. 

V.  glautifolius,  Mubl. 

Virginiciis,  L. 


Danthonia 

spicata,  Beauv. 

Aira 

caespitosa,  L. 

Phalaris 

arundinacca.  L. 
Canariensitj  L. 

Panicum 

Cnu-Qalli,  L. 
depauperatum,  MuhL 
dichotomuni,  L. 
glabrum^  Gaiidin. 
aanguinale^  L. 
xanthophysum,  Gray. 

Setaria 

glauca^  Beauv. 
ItalicOf  Kunth. 
viridity  Beauv. 

Sorghum 

nntans,  Gray. 

EQUISETAGEJE. 
Equisetum 

arvense,  L. 
hycmale,  L. 
limosum,  L. 
scirpoides,  Mx. 
sylvaticum,  L. 

FILIGES. 
Polypodium 

vulgare,  L. 

Ptepis 

aquilina,  L. 

Adiantum 

pedatum,  L. 

Asplenium 

angustifolium,  Mx. 
Filix-foemina,  Bernh. 
thelypteroides,  Mx. 
Trichomanes,  L. 

Gamptosorus 

rhizophyllus.  Link. 

Phegopteris 

Dryopteris,  Fe6. 
polypodioides,  Fee. 

Aspidium 

acrostichoides,  Swz. 
cristatum,  Swz. 
Goldianum,  Hook, 
marginale,  Swz. 
Noveboracense,  Swz. 
spinulosum,  Swz.  v.  intcrmeJinm. 
Thelypteris,  Swz. 
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Woodwardia 

Virginica,  Smith. 

Struthiopteris 

Germanica,  Willd. 

Onoclea 

sensibilis,  L. 

V.  obtn»iIobata.  Tr. 

€ystoperis 

balbifera,  Beroh. 
fragiiis,  Bcrnh. 

Woodsia 

Ilvensis,  R.  Br. 

Dioksonia 

punctilobula,  Kunzc. 

Osmunda 

cinnamomea,  L. 


Claytoniana,  L. 
regal  is,  L. 

BotryohitLm 

ternatum,  Swartz,  v.  lunarioides,  Me. 
Virginicum,  Swz. 

LTGOPODUCEJE. 

Lycopodium 

annotinum,  L. 
clavatum,  L. 
complanatum,  L. 

V.  sabina'folium,  Sp. 

deDdroidenm,  Mx. 
lucidulum,  Mx. 

Selaginella 

apus,  Spring, 
rapestns,  Spring. 


Descbiptiom  of  Platb  I. 

Fig.  1.  Comaroepstilet  puneiabu^  Billings: — Dorsal  view  of  a  specimen  in 
possession  of  Dr.  J.  A.  Grant,  probably  the  largest  and  most  perfect  yet 
discovered . 

Fig.  la.  Arms  and  pinnulae  of  the  same,  figured  separately  to  enable  the 
fossil  to  be  depicted  natural  size. 

*Fig.  2.  Ventral  side  of  a  specimen  ;  o  the  mouth . 

*Fig.  3.  Left  side  of  a  specimen ;  o  the  mouth. 

•Fig.  4.  Lateral  opening  (enlarged). 

•Fig.  5.  View  of  summit  (enlarged),  showing  opening  and  position  of  arms. 


DtscBiPTiOH  OF  Plate  II. 

Fig.  1.  Leaf  of  Nattxtrtium  lacuslre^  showing  mode  of  reproduction  from  the 
leaves. 

Fig.  2.  PHyobim  Billingtii,  Bland : — A  beautiful  and  rare  Elater,  of  which 
this  loodity  appears  to  be  the  peculiar  habitat.  The  first  specimen  was  found 
by  the  late  Mr.  B.  Billings,  and  presented  to  the  Entomological  Society  of 
Philadelphia,  in  whose  Proceedings  for  1864  its  description  is  given.  No  other 
specimen  is  recorded,  except  the  one  from  which  this  drawing  is  made.  This  fa 
male)  was  captured  by  Mr.  W.  H.  Harrington,  at  Billings'  Bridge,  on  the  26th 
June,  1878. 

'Figs  2,  3,  4  and  5  ars  taken  from  Decade  III,  Geological  Survey  o."  Canada. 
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fFig.  3.  Phyaa  Lordij  Baird : — Two  ol  the  largest  specimens  foend  in  Bieech'» 
Lake,  showing  the  greatest  variations. 

fFig.  4.  Limnaa  graeilit^  Say  : — From  a  dead  but  very  perfect  specimen. 

f  Fig.  5,  Phyta  BUUnyiiij  Heron : — From  the  largest  specimen  found,  the 
usual  size  being  much  less.  This  shell  was  formerly  (with  doubt)  considered  by 
Mr.  Heron  to  be  identical  with  Physa  brevUpira,  of  Dr.  Lea,^fi>r  the  description 
of  which  see  Philadelphia  Academy  of  Science,  1864,  page  116 — but,  having 
collected  many  more  of  the  shells  during  the  publication  of  these  Tiansactions, 
he  feels  sure  that  it  is  a  new  species,  and  has  given  it  the  above  name.  Descrip- 
tion :  shell,  ovate,  semi-translucid,  thick  and  strong ;  smooth  when  not  covered 
with  a  very  slight  drab  incrustation  of  dirt ;  colour,  pale  greenish  drab ;  whorls, 
rather  more  than  four,  the  last  very  large  ;  suture,  distinct,  but  not  very  much 
impressed ;  spire,  prominent,  acuminated ;  aperture,  one-halt  the  size  of  shell  f 
lips,  sharp,  strongly  thickened  within  with  white  enamel,  which  is  a  continuation 
of  the  columellar  fold ;  in  many  shells  there  are  three  or  four  of  these  lip  thick- 
enings, marking  former  stages  of  growth  ;  these  thickenings  are  apt  to  become 
yellow  with  age.  Animal,  tentacular,  with  a  distinct  heavy  black  line  running 
full  length,  except  at  the  base,  where  there  is  a  transparent  zone,  often  broken  or 
<Usturb^  ;  body  covered  with  minute  black  spots,  which  are  assembled  into  what 
are  apparently  two  lines,  diverging  from  tip  of  tail,  which  is  sharp.  Shell,  with 
animal  alive,  dark  olive.;  divergence,  generally  62  degrees,  but,  in  a  few  shells,  it 
reaches  even  89  degrees  ;  dimensions,  one  shell  (62  d^rees),  length,  half  an  inch, 
width,  five-sixteenths  of  an  inch ;  another  (89  degrees),  length,  seven-sixteenths 
of  an  inch,  width,  a  little  over  a  quarter  of  an  inch ;  habitat,  Billings'  Bridge, 
near  Ottawa,  Canada. 

tFig.  6.  Helix  rUtida^  Muller  (enlarged). 

fFig.  7.  Belix  minutmima^  Lea  (enlarged). 

fFig.  8.  Htlix  milium^  Morse  (enlarged). 

These  two  beautiful  plates  have  been  kindly  executed  for  these  Transactions 
by  Mr.  A.  Grignard,  who  has  joined  the  Club  during  the  present  year. 

tTbe  above  six  species  of  shells  are  recorded  from  Canada  for  the  first  time. 
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ANNUAL    REPORT. 


To  the Memhersof  the  Ottawa Fidd  NaturaUsU*  Club: 

The  CoancQ  elected  hy  you  on  the  23id  March,  1880,  in  presentinj{  a 
Teport  of  the  proceedings  of  the  year  just  expired,  can  honestly  congratulate  you 
on  the  vigorous  condition  of  the  dub,  as  evidenced  by  increased  membenhip, 
enlarged  work,  and  extended  reputation. 

It  was  not  found  necessary  since  the  annual  meeting  to  summon  any 
general  meeting  of  the  members  for  the  transaction  of  business.  The  Council 
in  fulfilment  of  their  duties,  met  fifteen  times,  and  many  extra  meetings  were 
obviated  by  the  early  appointment  of  committees,  on  whom  much  of  the  work 
devolved. 

There  were,  at  the  opening  of  the  year,  the  names  of  ninety-three  persons 
upon  the  list  of  members.  Of  these  persons  one  is  dead,  nine  have  left  the 
dty,  and  three  have  resigned,  leaving  eighty  remaining.  During  the  year, 
twenty-two  new  members  joined  the  dub,  so  that  the  b'st  now  contains  one 
hundred  and  two  names.  Although  the  increase  in  membership  thus  shown  is 
only  nine,  the  actual  gain  Of  honafde  members  is  almost  double  that,  there  being 
ninety-two  paid-up  members,  as  against  seventy-seven  in  the  preceding  year. 

A  third  corresponding  member  has  been  added  to  the  dub  in  the  person 
of  Mr.  A.  J.  Hill,  C.E.,  at  present  in  British  Columbia,  who  has  evinced  much 
interest  in  the  success  of  the  dub^  and  has  sent  to  the  President,  for  examination, 
collections  of  insects  and  plants,  of  which  some  species  have  proved  new  to 
Canada. 

The  summer  excursions  were  weU  attended,  and  were  successful  in  all 
respects.  Four  only  were  held ;  the  fifth,  which  it  was  proposed  to  hold  on  the 
9th  October,  had  to  be  abandoned  on  account  of  wet  and  inclement  weather  at 
that  season.  The  first  was  held  on  the  S^th  of  May,  when  the  west  side  of 
King's  Mountain  was  vidted,  and  a  very  pleasant  day  spent  in  investigating  that 
favorite  locality.  The  second,  on  the  24th  June,  was  the  best  attended  excursion 
yet  held  by  the  dub,  while  the  place  selected,  the  Chats  FaHs,  had  many  attrac- 
tions. Unfortunately,  owing  to  the  time  occupied  in  going  and  returning,  the 
stay  at  the  falls  was  so  limited  that  members  could  obtain  but  a  gluoipse  of  the 
natural  products  of  the  locality.  The  next  excursion  was  held  nearer  home,  on 
Saturday  afternoon,  a4th  July.  The  iron  mines  of  the  Chelsea  hills  were  visited, 
and  quite  a  number,  in  addition!  to  examining  the  surface  operations,  descended 
into  the  pit^nd  saw  the  steam  dxilk  at  work,  the  overseer  vecy  kindly  explain- 
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ing  the  various  machines  and  modes  of  working.  On  Saturday,  the  22nd 
August,  through  the  kindnes  s  of  Dr.  Wicksteed,  who  fumiehed  his  steam  yacht 
and  several  boats,  the  fourth  excursion  was  held  to  Kettle  Island,  and  the  after- 
noon agreeably  spent  there.  Among  the  guests  present  was  Prof.  Webster, 
founder  of  the  old  Ottawa  Natural  History  Society. 

Eight  soirees  were  held  during  the  winter,  at  which  valuable  papers  were 
read  and  interesting  objects  of  natural  history  were  exhibited.  The  following  is 
the  list  of  papers  : — 1880— Tuesday,  Dec.  7th,  Inaugural  Address,  J.  Fletcher, 
President ;  Tuesday,  Dec  21st,  The  Relations  between  Literature  and  Science, 
W.  D.  LeSueur,  B.A.  ;  Herbert  Spencer's  Biology,  J.  G.  Whyte.  1881— Tuesday, 
Jan.  11th,  On  some  Fungi  found  at  Ottawa,  Rev.  A.  F.  Kemp,  M.A.,  LL.D. ; 
The  Chaudiere  Gold  Fields,  R.  J.  Wicksteed,  B.C.L.,  LL.D. ;  Tuesday,  Jan.  18thy 
Meteors  and  Meteorites,  H.  Beaumont  Small ;  Tuesday,  Feb.  1st,  Notes  on  some 
Diatoms  found  in  the  Ottawa,  Prof.  G.  Baptie,  M.A. ;  On  some  Coleoptera 
injurious  to  our  Pines,  W.  H.  Harrington ;  Friday,  Feb.  11th,  The  Brain-^the 
Gymnasium  of  the  Mind,  J.  A.  Grant,  M.D.,  F.B.C.S,.  F.G.S.  ;  Notes  on  some 
Fossils  found  at  Ottawa,  W.  R  Billings ;  Friday,  Feb.  25th,  Liliacese,  Lieut-CoL 
Wm.  White;  On  the  Study  of  Botany,  J.  Martin;  Friday,  March  11th,  The 
Fauna  and  Flora  of  the  North-West  Prairies,  Prof.  John  Macoun,  F.L.S. 

By  request  of  the  Ottawa  literaiy  and  Scientific  Society,  the  Council 
undertook  the  management  of  a  conversazione  for  that  society  on  the  evening 
of  the  7th  January.  The  programme  arranged  consisted  of  music,  songs  and 
readings,  with  a  brief  paper  on  astronomy  by  Mr.  Dewe,  who  also,  on  the  con- 
clusion of  the  meeting,  showed  to  many  of  those  present,  through  a  powerful 
telescope,  the  Moon  and  Saturn.  Microscopes  were  also  provided,  through  which 
the  circulation  of  blood  in  a  fish's  tail,  specimens  of  diatoms,  etc,  were  viewed 
during  an  intermission  allowed  for  that  purpose. 

At  the  opening  soiree,  as  well  as  on  the  programmes,  it  was  an- 
nounced that,  if  a  sufficient  number  of  members  and  their  friends  desired  it, 
elementary  lectures  upon  botany  and  entomology  would  be  given  by  the  Presi- 
dent and  Secretary.  Shortly  afterwards  the  Literary  and  Scientific  Society 
determined  to  organize  a  course  of  science  classes,  and,  in  order  to  assist  the 
society,  the  proposed  classes  in  entomology  and  botany  were  included  in  their 
course.  It  was,  however,  stipulated  by  Mr.  Fletcher  and  Mr.  Harrington,  that 
all  members  of  the  Ottawa  Field  Naturalists'  Qub  should  be  admitted  free  of 
charge  to  these  two .  classes.  The  nightly  attendance  at  the  classes  has  been 
encouraging,  and  it  is  hoped  that  some  who  are  not  yet  members  of  this  Qub 
will  have  aroused  in  them  such  an  interest  in  the  study  of  natural  history  as 
will  lead  them  to  become  earnest  workers,  and  valuable  additions  to  our 
strength. 

The  following  donations  and  exchanges  have  been  received  during  the 
year :— From  the  Smithsonian  Institute,  fourteen  "  Bulletins  of  U.S.  National 
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Maseiun ;''  Mr.  A.  8.  Stiller,  of  CSncmnati,  ^American  Pal»ozoic  FossIIb," 
**  Gndnnati  Quarterly  Journal  of  Science  "  Cthree  volumesy  1874, 1876  and  1880), 
and  "  ContributionB  to  Paleontology  "  (two  pamphlets) ;  The  Epping  Forest  and 
County  of  Essex  Naturab'sts'  Club,  ^*  Transactions  "  to  date  (three  parts)  and 
'Bules  ;''  H  B.  Whitton,  HamUton,  ''Constitution  and  By-laws  of  the  Hamilton 
Association  "  and  "  Selenojcraphy ;"  Mr  F  W.  Webster,  "  Notes  upon  the  Food 
of  Predaceous  Beetles  ;"  Mr  W.  H.  Harrington,  Vol.  X.  ''Canadian  Entomolo- 
gist," Part  I.,  VoL  I.,  "American  Entomologist,''  "  La  Mouche  ou  La  Chrysomeie 
dee  Patates,"  and  "  Some  Wood-eaters." 

In  accordance  with  a  vote  passed  at  the  last  annual  meeting,  the  Council 
have  caused  to  be  printed  the  "Transactions  "  (No.  1)  of  the  Club  for  the  year 
1879-1880.  Included  therein  are  the  list  of  officers,  list  of  membei%,  rules 
report  of  Council,  inaugural  address,  and  such  papers  as  dealt  with  the  natural 
history  of  this  vidnty,  or  with  the  original  researches  of  memberb.  These  are 
contained  in  a  well  printed  pamphlet  of  sixty-two  pages,  enriched,  through  the 
kindness  of  Mr.  Grignard,  by  two  fine  lithographic  plates.  The  Transactions  are 
certainly  most  creditable  to  a  young  dub,  and  have  been  so  lecognized  and  wel- 
comed in  every  direction,  deservedly  obtaining  for  this  Club  a  reputation,  to 
enlarge  and  retain  which  will  call  for  well  directed  and  energetic  work  in  the 
future.  Exchange  of  publications  has  already  been  requested  by  influential 
sodeties  in  Canada,  the  United  States  and  England,  and  complimentary  notices 
have  appeared  in  papers  and  periodicals  of  these  countries  The  Club  has  thus 
been  brought  into  contact  with  kindred  sodeties.  and  henceforth  must  strive  to 
preserve  the  good  name  it  has  so  soon  acquired  in  the  sdentific  world.  Five 
hundred  copies  were  obtained  at  a  cost,  induding  plates,  of  $78.43.  Toward 
payment  of  this  amount,  the  sum  of  $28.54,  the  balance  in  hand  from  1879-80, 
was  appropriated,  and  the  Council  is  happy  to  inform  y^u  that  the  remainder 
has  been  defrayed  by  receipts  from  the  sale  of  copies,  of  which  175  are  yet  hdd 
by  the  Club  for  future  sale  or  distribution.  Your  attention  is  strongly  urged  to 
the  value  of  these  Transactions,  both  to  individual  members  and  to  the  Qub. 

Annexed  is  the  Financial  Statement  for  the  year,  wherein  you  will  find 
that,  after  the  settlement  of  all  accounts,  the  Club  is  in  possesdon  of  the  ex- 
tremdy  satisfactory  balance  of  $55  •52. 
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BALANCE  SHEET,  1880-1881. 
The  Treasurer  in  account  with  Ottawa  Field  Naturalists'  Club, 


Cr. 


To  Balance  on  hand 

..$  28  54 

By  Statiooery,  Printing,  etc . . 

..$  12  85 

Members'  Fees 

..     60  50 

Excoraion  Rxpeoses     . . . . . 

..     57  00 

ExcarsioQ  Receipts 

..     63  20 

Soiree  Expenses 

..      8  50 

Soiree  Receipts , . 

..     20  70 

Cost  of  Transactions 

..     78  43 

Sales  of  Transactions... 

. .     49  36 

Balance  on  hand, 

..     55  52 

9212  30 

1212  30 

15th  March,  1881. 


W.  H.  HARRINGTON, 

Treamrw, 
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FIRST  SOIKEE. 


INAUOUBAL  ADDRESS. 


Dbuvirkd  on  Tuksdat,  7th  DscmBut,  1880,  bt  Jaxis  Flstohsb,  Esq., 

PbXSIDENT  07  THE  0.  F.  N.  C. 

Mmhmofthe  FiM  NiiiiundUU*  CM    Ladia  and  Oentkmm : 

As  Prerident  it  is  again  my  pleasant  daty  to  congistulate  you  npon  the 
snccessfol  termination  of  another  collecting  season,  and  the  beginning  of  a  new 
course  of  winter  meetings.  The  programme  promises  to  be  nnusually  interest- 
ins;,  and  will,  I  trust,  induce  a  la^e  attendance  of  the  members,  as  well  as  of 
their  friends. 

Full  details  of  the  excursions  held  by  the  Club  during  the  summer  will  be 
furnished  in  the  Annual  Report  of  the  Secretary,  and  it  will  be,  consequently, 
unnecessary  for  me  to  mention  more  than  some  of  the  most  important  points 
with  regard  to  theoL  The  first  excursion  was  held  on  the  27th  May,  to  the  west 
side  of  King's  Mountain,  Chelsea,  the  rendezvous  being  in  a  grove  of  maple  trees 
at  the  foot  of  a  lovely  little  waterfall,  which  came  foaming  down  the  mountain 
side,  among  the  green  ferns  and  mosses,  with  fairy-like  effect  Two  days  after 
this  excursion,  the  Montreal  Natural  History  Society  held  their  annual  field-day  at 
Lachute,  and  it  was  with  much  regret  that  the  Council  was  compelled,  on  account 
of  the  time  that  would  have  been  occupied  in  travelling,  to  abandon  the  idea  of 
making  it  a  joint  excursion  of  the  two  dubs,  like  the  one  held  last  year.  The 
second  excursion,  to  the  Chats  Falls,  brought  out  a  large  number  of  members^ 
and  was  an  extremely  enjoyable  one,  notwithRtanding  a  few  contretemps.  The 
third  excursion,  to  the  Baldwin  Iron  Mines,  was  very  interesting,  and  our  mem- 
bers received  much  kind  attention  from  all  employed  there,  especially  Capt. 
Simmons,  the  overseer,  who  escorted  a  party  down  the  mine,  and  explained  all 
the  apparatus.  On  the  21th  Augutit  the  fourth  exciirsion  was  held,  to  Kettle 
Island,  Dr.  Wicksteed  generously  placing  his  steam  yacht  and  four  large  boats  at 
the  disposal  of  the  Gub  for  the  purpose.  Another  excursion,  arranged  for  the 
7tJi  October,  had  to  be  abandoned  on  account  of  unfavorable  weather. 

During  the  past  year  we  have  published  our  first  Transactions,  which  are 
certainly  most  creditable  to  the  Gub,  an  opinion  which  has  been  expressed  by 
other  societies  in  different  parts  of  the  country,  as  well  as  by  several  magazines^ 
among  others  Science  Gossip,  in  England,  and  the  Popuhr  Science  Monthly,  in 
the  United  States.  This  number  of  the  Transactions  is  embellished  by  two 
plates  beautifully  executed  by  Mr.  Grignard  ;  but,  I  am  sorry  to  say,  it  does  not 
contain  all  the  papers  read  before  the  Club,  the  Council  having  decided  to  pub- 
lish those  only  which  treated  directly  of  local  matters. 
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To  the  list  of  onr  oonetpoDding  memben  the  nune  ol  Ifr.  A.  J^  Hill, 
<}.£.,  has  been  added.  This  ^eQtleIaaII  is  now  employed  on  the  Canadian  Pacific 
Bailway  in  British  Columbia^  and  has  already  forwarded  to  the  dab  several 
paicels  of  plants  and  boxes  of  beetles,  including  some  species  which  had  not  prey- 
ionsly  been  found  in  Canada.  You  will  see  on  the  programme  that  Professor 
liacoun«  another  corresponding  member,  has  promised  to  give  us  a  lecture  upon 
his  explorations  in  the  North-West. 

I  have  been  able  to  make  a  few  additions  to  the  Museum  of  the  Ottawa 
literary  and  Scientific  Society  from  the  specimens  collected  by  our  members, 
and  hope  during  the  winter  to  receive  some  more^  as  the  collections  of  the  past 
season  are  sorted  out. 

In  last  year's  Inaugural  Address  I  gave  a  sketch  of  the  life-lustoiy  of  a 
plant,  and  tried  to  point  out  some  of  the  interesting  features  in  vegetable  life, 
with  the  object  of  inducing  some  of  you,  who  had  not  previously  done  so,  to 
take  up  botany  as  a  study ;  and  I  am  happy  to  say  that  a  few  have  joined  the 
botanists  of  the  Club  during  the  summer.  With  a  view  of  aiding  the  efforts  of 
these  beginners,  I  propose,  if  a  sufficient  number  of  members  express  a  desire  to 
attend,  to  give,  during  the  coming  winter,  a  series  of  elementary  lectures  upon 
botany  and  the  way  to  study  it,  while  Mr.  Harrington  and  myself  wiU  be  glad  to 
undertake  similar  lectures  on  entomology.  The  number  of  entomologists  in  our 
Club  is,  I  am  sorry  to  say,  very  small,  and  yet  there  is  not  a  single  branch  in  the 
whole  of  natural  science  which  affects  so  directly  every  member  of  society, 
owing  to  the  vital  relations  that  exist  between  insects  and  the  natural  products 
of  the  country. 

One  of  the  most  apparent  of  the  many  advantages  to  be  derived  from  the 
study  of  natural  history  is  its  tendency  to  methodize  the  mind  by  impressing  it 
with  habits  of  order  and  exactness,  thus  producing  all  the  good  effects  of  mathe- 
matics and  logic  without  the  drudgery  which  to  many  is  found  in  connection 
with  those  sciences  ;  and  this  is  peculiarly  the  case  with  that  portion  of  natural 
history  which  treats  of  the  insect  hosts.  Their  great  number  and  diversity  ;  their 
beauty  of  color  and  form ;  their  metamorphoses,  complexity  of  structure 
4md  peculiarities  of  habits,  ^al ways  exactly  adapted  to  the  purposes  they  have  to 
accomplish,  unite  to  give  an  interest  to  this  delightful  pursuit  not  possessed  by 
many  others. 

One  would  suppose  that,  in  a  country  like  Canada,  where  crops  of  all 
kinds  suffer  so  severely  from  the  ravages  of  insects,  the  practical  value  of  ento- 
mological studies  would  be  duly  appreciated,  especially  by  the  agricultural  com- 
munity. But,  unfortunately,  such  is  not  the  case,  and  these  "  minims  of  crea- 
tion "  individually  so  puny  and  weak,  but  which,  united,  form  such  irresistible 
forces,  are  to-day  very  little  more  studied,  by  the  people  most  concerned, 
than  they  were  fifty  years  ago.     I  shall  endeavor  to  diow  that  everything 
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irhich  is  generally  designated  by  that  expreadye  word  ^'bug"  is  not 
an  enemy  to  be  execated  at  once  without  a  tiiaL  It  cannot  but  be  a  matter 
of  considerable  surprise  to  any  person  who  turns  his  attention  to  the  study  of 
entomology  to  find  to  what  an  extent,  comparatirely  speaking,  that  branch  of 
natural  science  is  neglected  by  scientific  men,  for,  notwithstanding  the  large  sums 
of  money  devoted  yearly  by  wise  governments  towards  its  encouragement,  and 
the  untiring  efforts  made  by  individual  students  to  present  it  to  the  masses  in  a 
popular  form,  it  must  be  acknowledged  that  as  yet  it  is  not  studied  nearly  as 
much  as  it  deserves. 

Little  attention  was  paid  to  natural  history  previous  to  the  commence- 
ment  of  the  last  century,  although  the  writings  of  some  of  the  leading  philoso- 
phen  of  antiquity  show  that  it  was  considered  of  sufficient  importance  to  receive 
special  study.  Aristotle  and  Pliny,  the  elder,  wrote  of  insects  largely,  although,, 
it  is  true,  somewhat  erroneously  at  times.  They  too  often  fell  into  that  trap 
which  is  still  set  in  the  path  of  modem  investigatorsi  namely,  allowing  their 
imaginations  to  carry  them  away  from  the  truth  to  build  up  a  previously  con» 
ceived  theory.  Speaking  of  Dr.  Leidy,  "  the  most  distinguished  naturalist  of 
America,"  a  recent  writer  has  said :— ''  In  the  performance  of  his  scientific  work 
he  has  confined  himself  to  the  duty  of  accurately  describing  what  he  has  seen.  H» 
very  rarely  draws  inferences  from  Ids  accumulated  facts,  and  his  innate  truthful- 
ness is  sudi  as  to  deter  him  from  theorizing."  (Popular  Science  McfUhly^  V.  xvii ;. 
p.  691. )  There  are  few  naturalists,  probably,  to  whom  similar  praise  could  be  given. 

The  first  book  published  in  England  on  insects  alone  is  said  to  have  been 
Mouffet's  ''  Theatrum  Insectorum,"  which  appeared  in  the  reign  of  Charles  L, 
after  having  passed  through  the  hands  of  five  learned  doctors,  all  of  whom  did 
something  towards  its  completion,  and  after  having  taken  about  one  hundred 
years  to  finisL  It  was  owing  to  the  efforts  of  Ray  and  Linnaeus,  ably  assisted  by 
their  contemporaries  Reaumer  and  DeG^eer,  that  entomology  was  raised  to  its- 
proper  place  among  the  sciences.  Since  their  time  many  learned  men  have 
fought  hard  to  keep  it  there,  until  now  ^*  the  laugh  at  entomology  is  nearly  spent* 
and  known  professors  of  the  science  may  meet  in  open  conclave  to  exchange 
observations  without  fear  of  becoming  subjects  for  a  commission  de  lunatico  in^ 
qu/kvndo,  and  may  now,  net  in  hand,  chase  their  game  without  themselves  being, 
made  game  of  "  This,  however,  was  not  the  case  in  the  last  century,  for  we  are 
told  in  Eirby  and  Spence's  *^  Introduction  to  Entomology  "  that  an  attempt  was 
made  to  set  aside  the  will  of  a  rational  woman  (Lady  Glanville)  on  the  ground 
of  insanity,  which  was  evinced,  it  was  claimed,  by  her  fondness  for  collecting 
insects. 

Foremost  of  all  the  great  poneis  in  the  prosecution  of  scientific  research 
is  undoubtedly  the  Government  of  the  United  Sta^  Its  official  publications 
npon  scientific  matters  are  simply  magnificent,  and  the  generosity  with  which  it 
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distribntM  them  to  isstitiitions  and  societies^  where  they  can  be  freely  consulted'^ 
IB  worthy  of  all  prake.    No  one  ever  need  be  at  a  Iobb  for  information  upon  any ' 
ordinaiy  scientific  point,  for  on  writing  to  the  proper  Department  in  Washington 
he  win  receive  an  answer  by  the  retom  maiL 

By  means  of  the  generoni  atsiBtance  of  the  Oncario  Government^  the 
Entomological  Society  of  Ontario  is  able  to  put  in  the  hands  of  all  the  agricul- 
turalists  of  the  Province  information  with  which  they  can  fight  most  of  the  com- 
mon insect  pests,  and  at  the  same  time  learn  to  determine  which  among  the 
oonntlesB  hordes  of  the  insect  world  may  be  ranked  as  allies. 

The  naturalist  founds  his  studies  upon  the  theory  that  nothing  in  nature- 
is  useless,  and  that  everything  that  is  must  have  some  special  function  to  perform 
or  it  would  not  exist ;  it  is  in  tracing  up  these  special  adaptations  to  certain  ends- 
that  he  finds  the  charm  which  enables  him  to  carry  on  the  laborious  investigations 
which  are  often  necessary. 

As  every  one  knows^  vegetable  and  animal  life  are  the  two  agents  which 
nature  employs  to  keep  up  the  balance  of  creation,  the  one  feeding  upon  or 
deriving  its  nutriment  from  the  other.  Now,  these  two  agents  are,  to  a  certain 
extent^  acted  upon  and  kept  in  check  by  their  own  component  parts.  Whenever,, 
owing  to  particularly  favorable  circumstances,  too  many  seeds  of  any  one  species 
of  plant  spring  up  in  the  same  place,  they  do  not  all  mature,  for  if  they  did  all 
would  be  sickly  from  want  of  light  and  air,  and  the  species  would  gradually 
degenerate.  Consequently,  it  is  provided  that  the  weaker  should  be  kept  down 
and  choked  to  death  to  make  room  for  their  more  robust  companions.  This  is 
also  the  case  in  the  animal  world,  as,  for  instance,  with  insects.  When,  from, 
special  drcumstancef*,  any  one  species  is  abnormally  multiplied,  it  is  sure  to  be 
attacked  and  kept  in  check  by  some  other  kind,  which  itself  may  be  a  prey  to  an- 
other species.  Plants,  through  all  their  stages,  from  the  seed  to  the  decaying  leaf,, 
are  the  oijgnal  source  of  support  to  some  form  of  animal  life ;  wherever  vege- 
table life  is  profuse,  there  insects  abound.  The  green  plant  attracts  innumerable 
small  insects  ;  these  in  their  turn  attract  larger  carnivorous  species,  which  are 
again  preyed  upon  by  birds  and  reptiles,  and  the  larger  carnivorous  animals 
follow.  The  flesh  feeders,  thus  depending  one  upon  the  other  for  subsistence,, 
have  an  ultimate  dependence  upon  vegetable  life  ;  therefore,  wherever  there  is 
the  greatest  variety  of  vegetable  life  there  will  necessarily  be  the  greatest  variety 
of  animals,  whether  quadrupeds,  birds,  reptiles  or  insects. 

It  is  estimated  that  insects  comprise  no  less  than  four-fifths  of  the  whole 
animal  kingdom.  While  there  are  about  55,000  known  species  of  animals,  exclud- 
ing insects,  the  number  of  these  amounts  to  upwards  of  200,000.  It  is  therefore 
manifest  that  they  must  perform  some  very  important  mission  in  the  economy  of 
nature.  " It  would  be  easy,"  writes  the  Rev.  J.  Q.  Wood,  in  **  Insects  Abroad,'* 
**  to  show  how  the  very  creatures  that  are  most  detested  by  man,*and  do  him  the 
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most  direct  dimagey  are  indeed,  though  indirecilj',  among  hie  beat  b^efSMtozs. 
Apart  from  direct  benefit  or  injury  to  man,  the  whole  of  the  insect  tdibeB  are 
working  towards  one  porpoee,  namely,  the  gradnal  development  of  the  earth  and 
its  resources.  The  greater  number  are  perpetually  destroying  that  which  is  effete^ 
in  order  to  make  way  for  something  better  ;  while  others^  whose  business  seems 
«hieAy  to  be  the  killing  and  eating  of  their  feilow-insects,  act  as  a  check  to  their 
linordinate  increase,  and  so  guard  against  the  danger  of  their  exceeding  their 
proper  mission.'' 

I  will  borrow  from  the  same  author  two  more  illustrations  of  the  fact  that 
•even  those  insects  which  we  consider  most  noxious  are,  in  certain  important 
respects,  good  friends.  What  more  annoying  creature  can  the  mind  conceiye 
than  the  common  mosquito  ?  Truly  is  Beelzebub  (*'  King  of  the  Flies  ")  rightly 
named  if  these  are  types  of  his  subjects.  I  need  hardly  remind  you  of  the  tor« 
tures  we  all  endured  at  our  first  excursion;  it  must  be  remembered,  however,  that 
devouring  field-naturalists  is  not  the  normal  occupation  of  mosquitoes  ;  their  real 
-object  is  a  beneficent  one.  In  the  deep  dark  forests  of  the  tropics  the  air  would 
be  perfectly  stagnant,  and  an  enormous  development  of  noisome  fevers  would  be 
the  consequence,  if  it  were  not  for  the  motion  caused  by  the  wings  of  these  and 
myriads  of  other  minute  creatures.  In  the  larval  state,  too,  they  live  in  water, 
4knd  feed  upon  the  particles  of  decaying  matter  which  are  too  small  to  be  noticed 
by  the  larger  aquatic  animals.  Were  it  not  for  the  presence  of  these  insects, 
which  swarm  in  vast  armies  in  all  stagnant  water  in  warm  climates,  thus  purifying  it 
as  well  as  the  atmosphere,  such  localities  would  be  uninhabitable  by  any  animals 
higher  than  reptiles.  A^ain,  strange  as  it  may  appear  at  first  sight,if  it  were  not  for 
the  existence  of  the  many  borers  and  wood-eating  insects  we  could  have  none  of  those 
lovely  forests  which  give  so  much  beauty  to  our  landscapes;  and  are  the  source  of 
so  much  wealth  to  the  country.  Let  us  imagine  that  all  these  insects  have  been 
destroyed  at  one  fell  swoop,  and  note  the  consequence.  A  giant  of  the  forest  dies, 
.and  in  course  of  time,  during  some  winter  storm,  is  blown  down.  Where  it  falls 
there  it  Ues,  and  nothing  can  grow  from  the  space  it  covers.  Time  roUs  on  and 
tree  after  tree  falls,  until  the  whole  ground  is  covered  with  the  trunks  and  limbs 
-of  fallen  trees,  and  what  was  once  a  stately  forest,  with  all  its  wealth  of  life,  is  now 
A  vast  wilderness  where  nothing  can  grow.  How  different  is  the  beneficent 
operation  of  nature  under  the  present  conditions ;  scarcely  has  a  tree  shown 
eigns  of  declining  vigor  than  the  insect  hosts  are  at  work.  First  of  all  come  certain 
epedes  which  pick  out  any  weak  point  and  deposit  their  eggs  there.  The  larvse 
in  due  time  hatch,  and,  eating  into  the  tree,  accelerate  its  decay.  When  it  dies 
and  falls  to  the  ground  it  is  immediately  pounced  upon  by  the  laige  wood-boring 
beetles,  which  deposit  their  eggs  upon  the  bark.  These  hatch  into  grubs  armed 
with  strong  jaws  with  which  they  soon  bore  into  and  through  the  trunk,  thus 
rendering  it  permeable  to  air  and  moisture.  Smaller  beetles  and  other  insects 
follow  in  the  wake  of  the  larger,  and  bore  out  the  softened  decaying  wood,  some 
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^Lertmotion  is  Mtoniahiiigy  and  in  an  incredibly  short  time,  the  giant  which  had 
taken  hundreds  of  years  to  mature  is  reduced  to  mere  dust^  which  serves  as  a 
fertilizer  of  the  soil,  and  enables  it  to  produce  fresh  trees  to  fill  up  the  gap  left  by 
•the  one  which  has  gone. 

It  is  questionable  whether  any  good  results  would  follow  from  giving 
statistics  of  the  amount  of  damage  done  by  insects  at  different  times,  for  so 
-enormous  are  the  figures  that  could  they  even  be  appreciated  they  would  not 
be  believed  by  those  who  do  not  make  a  study  of  the  matter.  It  was  estimated 
i)y  Mr.  B.  D.  Walsh,  a  careful  observer,  Uiat  in  1861  the  injury  caused  by  insects 
in  the  State  of  Illinois  alone  amounted  to  twenty  million  dollars,  and  that  the 
•damage  done  by  insects  m  the  United  States  cannot  be  less  than  three  hundred 
million  dollars  annually. 

It  may  not  be  out  of  place  here  to  say  a  few  words  with  reference  to 
scientific  nomenclature.  There  appear  very  frequently  in  the  different 
newspapers  accounts  of  the  depredations  of  insects,  and,  that  these  may  be  concise 
•and  explicit,  it  is  absolutely  necessarv  that  some  of  the  technical  terms  of 
Entomology  should  be  used.  But  this  is  not  pleasing  to  the  agricultural  classes, 
^for,"  say  th^,  **how  do  we  know  what  such  terms  as  hymenopterous,  coleop- 
terous, or  dipterous,  which  are  so  frequently  applied  to  insects,  mean  ?" 

If  they  take  an  interest  in  their  own  affairs  they  should  make  a  point  of 
finding  out  what  these  terms  mean.  No  one  suffers  more  from  these  hosts  than 
they  do,  and  it  is  ridiculous  to  think  of  their  remaining  inactive  spectators  when 
it  is  in  their  power  to  avert,  or  at  least,  diminish  the  evil  by  following  the 
instructions  given  in  the  works  of  Entomologists.  To  be  in  a  position  to  do  this 
they  have  simply  to  learn  the  meaning  of  about  a  score,  at  the  most,  of  classical 
words.  Now  let  us  consider  what  would  be  the  result  of  their  taking  this  trouble, 
in  the  first  place,  Entomologists  would  be  led  to  write  brief  and  popular  accounts 
of  their  researches,  and  in  the  second  the  farmers  themselves  might  be  enabled 
•to  furnish  to  more  systematic  students,  as  the  result  of  their  own  observations, 
-data  of  the  greatest  importance.  Curtis  in  his  ^  Farm  Insects,"  expresses  himself 
as  follows  :  "  It  is  a  great  mistake  to  suppose  that  scientific  descriptions  and  nom- 
•endature  ought  to  be  employed  for  the  use  of  those  only  who  are  specially  engaged 
in  the  study  of  Natural  History.  If  insects  be  not  thus  accurately  described,  and 
their  names  learned  carefully,  the  facts  noticed  by  practical  observers  are  generally 
worthless,  and  may  tend  to  mislead,  by  the  confusion  of  one  species  with  another, 
and  the  subsequent  adoption  of  improper  remedies.  It  is  thus  that  I  have  found, 
in  extensive  reading  on  these  subjects,  that  a  very  large  amount  of  the  information 
j;iven  by  practical  agriculturallBts  and  gardeners  has  proved  valueless  in  cases 
where,  if  the  particular  species  alluded  to  could  only  have  been  identified,  it 
^rould  have  been  of  the  greatest  value  in  furthering  subsequent  investigations.'' 
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Bat  why,  it  may  be  asked,  use  Latin  and  Greek,  why  not  use  En^ish 
Fintly,  because  English  is  not  spoken  in  all  parts  of  the  globe,  while  Latin  and 
Greek  are  the  universal  languages  of  the  learned  in  all  countries,  and  secondly, 
because  the  very  nature  of  these  languages  particularly  adapts  them  for  the  pur* 
pose.  In  Natural  History  it  is  frequently  necessary  to  distinguish  yery  different 
and  yery  approximate  forms,  and  it  is  of  the  greatest  importance  that  the  differ- 
ence perceptible  to  the  eye  should  be  explained  by  precise  terms  in  a  condsei 
and  readily  understood  language,  and  Latin  has  been  unanimously  chosen  by 
scientific  men.  When,  however,  as  is  occasionally  the  case,  that  tongue  ia 
deficient  in  a  characteristic  expression,  the  example  of  the  early  writers  is 
followed  and  application  is  made  to  the  Greek,  which,  from  the  euphony  of  ita^ 
words  and  the  fullness  of  it  tones,  is  well  adapted  to  the  construction  of  perma- 
nent names  of  orders  and  genera. 

There  has  been  great  difference  of  opinion  among  entomologists  as  to  what 
orders  in  the  animal  world  the  class  INSECTA  should  include,  and  perhaps  even 
more  upon  the  division  of  these  orders  into  sub-orders.  As  Dr.  Packard'a 
*^  Guide  to  the  Study  of  Insects  '*  is  the  only  manual  we  have  here,  it  will  be  well 
to  follow  the  plan  there  presented  in  drawing  a  short  sketch  of  the  class. 

Insects  are  divided  into  three  orders : — 

1.  HEXAPODA,*o^  true  insects,  which  have  six  legs,  and  attain  the  perfect 
state,  in  which  they  generally  possess  wings,  through  a  series  of  stages 'of  existence, 
or  metamorphoses,  known  by  the  names  of  the  egg,  the  larva  or  caterpillar,  the 
pupa  or  chrysalis,  and  th<)  imago  or  peifect  insect.  Upon  examining  the  body  of 
a  perfect  insect,  it  will  be  seen  that  the  portions  of  the  boly  are  more  distinctly 
separated  than  they  were  during  its  earlier  stages  and  that  now  the  segments  of 
the  body  are  collected  into  three  chief  r^ons, — the  head,  the  thorax,  and  the 
abdomen.  It  is  from  this  dividon  of  the  body  that  the  word  insect  is  derived. 
Aristotle  called  insects  entoma,  from  entemndn  =  to  ctU  iriy  and  tne  Roman  writers^ 
following  him,  called  them  insecta,  from  insccare,  which  also  means  to  cut  tTi,  and 
this  name  has  been  adopted  by  all  later  authors. 

2.  Abachnida,  or  spiders,  which  have  the  segments  of  the  body  grouped^ 
into  two  regions,  and  have  eight  leg?,  but  no  wings;  they  pass  through  no 
metamorphoses,  but  grow  by  frequent  moul tings  of  the  skin. 

3.  Mtriapoda,  or  centipedes,  which  have  the  body  worm-like,  without 
wings,  and  the  segments  not  grouped  into  regions  (except  in  the  newly  hatched 
young),  have  no  metamorphoses,  and  grow  by  the  development  of  additional 
rings  to  the  body. 

We  will  turn  our  attention  to  the  first  of  these  orders.  The  true  insects^ 
are  divided  up  into  seven  sub-irders,  according  to  the  structure  of  their  wings, 
and  these  again  are  grouped  together  into  two  series,  according  to  their  relativft^ 
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lank  and  affinities.  The  fiist  and  hif^her  series  has  the  body  osnally  cylindrical, 
month  parts  more  generally  formed  for  sacking  ;  metamophoses  complete,  larva 
nsnally  cylindrical,  yery  unlike  the  adult.  The  snb-ordexs  embraced  by  this  series 
«re  Hymenoptera,  Lepidoptera,  and  Diptera. 

The  second  and  lower  series,  has,  usually,  the  body  flatt-ened,  mouth  parts 
adapted  for  biting,  metamorphoses  complete,  larva  flattened  and  often  resembling 
the  adult  and  comprises  Coleoptera,  Hemiptera,  Orthoptera,  and  Neurcptera. 

The  three  regions  into  which  the  segments  of  the  six-legged  insects  are 
grouped,  are  known  by  the  names  of  the  head,  the  thorax  and  the  abdomen. 
The  head  carries  the  special  sense  organs,  as  the  eye,  the  mouth,  and  the  antennae. 
The  eyes  are  wonderful  structures,  and  are  constructed  to  cover  a  very  large  field  of 
vision  ;  they  consist,  first  of  all,  of  two  large  compound  eyes,  made  up  of  numer- 
ous small  six-sided  facets,  which  are  so  numerous  that  Leeuwenhoec  is  said 
to  have  counted  as  many  as  8,000  in  the  eye  of  a  fly,  and  Strauss  8,820  in  that  of 
«  cockroach  ;  besides  these  two  compound  eyes,  there  are  in  many  insects  two  or 
more  simple  eyes  (ocelli)  arranged  across  the  forehead,  they  can  be  easily  seen  in 
the  common  Humble  Bee.  There  are  some  insects  which  have  only  ocelli  and 
•even  some  with  no  eyes  at  alL 

The  principal  organs  of  the  mouth  are  six  in  number,  two  on  each  side  of 
the  opening,  one  above  and  one  below,  the  upper  single  organ  is  the  upper 
lip  or  ktbrvm,  the  lower  the  labnim  or  lower  lip,  this  lower  lip  has  a  baual 
Joint  (merUum)  supporting  a  more  flexible  part  (Ugula) ;  the  upper  or  inner 
integuments  of  the  ligtda  is  usually  developed  into  a  kind  of  tongue,  which 
is  a  distinct  part  {lingua)  in  the  locusts  and  dragon  flies ;  the  superior  pair  of 
the  lateral  organs  are  the  upper  jaws  or  mandibles,  which  are  generally  hard 
jmd  serve  to  tedx  the  food,  the  inferior  pair  are  the  lower  jaws  or  maxillsQ,  which 
are  generally  soft  and  serve  to  carry  the  food  to  the  gullet,  to  be  swallowed.  To 
the  lower  jaws  and  under  lip  are  attached  short  jointed  processes,  called  palpi  or 
feelers.  These  oral  organs  are  the  same  in  all  insects,  although  the  structure  is 
vastly  different  among  those  which  obtain  their  food  by  mastication  and  those  which 
obtain  it  by  suction ;  by  dissection  and  comparative  anatomy,  however,  it  can  be 
ihown  that  they  are  identical,  only  greatly  modified  in  form,  in  both  of  these 
classes.  In  biting  insects,  as  beetles,  the  side  pieces  are  short,  far  apart,  and  have 
a  horizontal  motion,  and  the  upper  lip  is  a  flat  plate  closing  the  mouth  above ; 
-with  sucking  insects  as  mosquitoes,  the  same  parts  are  elongated  into  lancet-like 
organs,  are  close  together,  and  have  a  longitudinal  motion,  and  the  lower  lip  at 
the  same  time  is  developed  into  a  tube,  which  encloses  them.  In  Lepidoptera 
the  three  upper  organs  are  very  feebly  developed,  while  the  maxillse  are  elongated 
Into  a  delicate  proboscis,  the  identification  of  which  with  the  maxillas  is  shown  by 
the  occasional  presence  at  its  base  of  a  pair  of  minute  palpi ;  the  lower  lip  is 
soldered  to  the  head,  but  is  furnished  with  a  pair  of  palpi,  well  developed  and 


Digitized  by  CjOOQIC 


16 

doUied  with  scaleSy  wbieh  act  as  a  proteetion  to  the  proboads.    In  tiie  flea  the^ 
middle  lancet  seems  to  represent  the  upper  Hp. 

In  bees  the  lower  lip  and  maxilkd  form  together  a  sucking  apparatus,  but 
they  are  also  provided  with  well  developed  upper  jaws  or  mandibles. 

In  the  front  part  of  the  face  of  an  insect  are  two  Appendages^  whidi  Tazjr 
very  much  in  form,  in  the  different  sub-orders  and  genera^  and  even  in  the  8exes> 
of  one  species ;  they  are  called  antennas.  What  the  exact  functions  are  of  these 
important  organs,  is  not  Imown,  but  it  is  probable  they  have  more  uses  than 
one.  Ezpeiiments  have  been  made  with  moths  in  which  it  was  observed  that  if 
the  antenniB  were  removed  the  insect  seemed  unaUe  to  direct  its  flight  It  is 
probable  too  that  the  olfactory  nerve  is  situated  in  the  antennas.  The  di£Eerent 
forms  which  the  antennas  take  have  been  made  use  of  by  entomologists  in 
daaeifying  insects. 

The  next  division  of  the  body  of  an  insect  is  the  thorax.  This  is  the  solid 
portion  which  bears  the  organs  of  locomotion,  and  comprises  the  three  segments- 
which  follow  the  head.  The  first  one  is  called  the  pro-thorax  and  bears  the  first 
pair  of  legs,  the  next  or  middle  segment  is  called  the  meso-thorax  and  supports 
the  second  pair  of  legs  and  the  anterior  pair  of  wings,  the  third  segment  is  called 
the  meta-thorax,  and  to  it  are  attached  the  third  pair  of  legs  and  the  hind  wings.. 
The  wings  aie  objects  of  great  beauty  and  strength,  and  consist,  as  a  rule,  of  a. 
double  membranous  plate,  traversed  more  or  less,  by  bony  veins. 

The  last  diviuon  of  an  insect's  body  is  the  abdomen,  which  consists  of  a  series 
of  segments  attached  by  membranes.  Each  of  these  segments  is  formed  of  two 
arcs  or  semi-segments,  one  above  and  the  other  below.  The  abdomen  is  the  seat  o£ 
the  organs  of  reproduction  and  alimentation.  The  senses  of  insects  are  dependent 
upon  the  nervous  systen,  which  consists  of  a  series  of  nervous  masses  or  ganglia, 
joined  together  by  two  nervous  threads,  the  whole  constituting  a  nervous  chain, 
from  which  nerves  ramify  to  the  different  organs,  enduing  them  with  the  various 
senses  they  possess ;  from  the  first  ganglion  the  nerves  of  the  eyes  and  antennas 
are  fed,  and  from  the  second  the  mouth.  Hearing  and  smell  are  certainly  possessed 
by  insects ;  but  their  appropriate  organs  are  not  ascertained.  They  also  possess 
taste,  sight,  and  touch,  the  latter  being  seated  probably  in  the  antennaB,  the  palpi 
and  in  the  tarsi  of  the  feet. 

The  circulatory  system  is  well  represented  in  insects.  The  blood  is  generally 
colorless,  but  occasionally  of  a  greenieh  or  reddish  hue.  The  heart,  which  com- . 
prises  a  series  of  laige  reservoirs  in  the  form  of  a  long  tube  plainly  discernible 
through  the  transparent  skins  of  caterpillars,  lies  above  the  alhnentary  canal  on 
the  upper  surface  of  the  body. 

Insects  do  not  breathe,  like  large  animals,  through  their  mouths ;  bat  l^ 
means  of  breathing-holes  in  their  sides,  which  coimect  with  two  great  air  canals- 
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(iitieft0ft)  ifUdi  nm  along  the  sides  o  f  the  body^d  lh>m  wbieh  am 
tiie  air  in  verj  small  volnmes  to  different  parts  of  the  body^  and  so  oxygenate  the^ 
vital  fluid  in  its  passage.  In  the  AnuJmidaiinB  tracheal  system  is  considerably  modi- 
fled,  respiration  being  effSected  among  some  spiders  by  ordinary  ra^nifled  tnbe-tra- 
eheea,  and  among  others  in  certain  sacs  or  cayities  in  Uie  abdomen  whidi  have  been 
called  pnlmo-brancMso  from  an  idea  that  they  partook  both  of  the  nature  of  the 
lungs  of  the  higher  animals  and  the  txranchi»  or  gills  of  fishes ;  as,  howeyer,  the- 
blood  does  not  penetrate  these  sacs,  but  is  merely  oxygenated  in  its  passage  by  and 
round  them,  while  it  is  being  re-collected  after  use  and  previous  to  being  sent 
back  to  the  dorsal  Tessel  or  heart,  these  cavities  are  now  believed  to  be  tracheo 
localized  within  a  peculiarly  furnished  sac  Tube-trache»  when  examined  with 
the  microscope  are  wonderfully  beautiful  Traversing  as  th^y  do  the  whole 
bodies  of  insects,  they  must  neceasarily  be  very  flexible,  and  it  might  be  supposed 
that  the  rapid  movements  of  the  insect  might  sometimes  cause  them  to  coUapse,. 
in  which  case  the  circulation  of  the  air  would  be  stopped.  Upon  examination 
we  find  that  there  is  a  beautiful  and  simple  contrivance  which  renders  this 
impossible.  The  tubes  oonsiiit  of  a  double  integument  between  which  runs  « 
hair-like  spirally-twiiteQ  fibre,  just  like  the  coil  of  wire  which  is  sometimes  put. 
inside  indian-rubber  speaking  tubes ;  this  adds  considerably  to  the  elasticity  of 
the  air  vessels,  and  when  these  collapse  through  the  movements  of  the  insects,  it 
prevents  the  opposite  sides  from  adhering,  and  causes  them  to  resume  their 
tubular  form  as  soon  as  the  pressure  is  removed.  There  are  generally  nine  pairs 
of  breathing  pores  or  openings  through  which  the  air  is  admitted  into  the  trachess. 
These  openings  are  so  constructed  that  it  is  impossiUe  for  the  dust  to  enter  the 
trachesB.  At  the  outside  orifice  is  a  corneous  plate,  and  inside  that  is  a  hollow 
chamber,  and  then  at  the  other  side  of  that  is  another  valve.  In  perfect  insects 
nearly  all  the  air  enters  through  the  thoracic  spiracles. 

**  When  an  insect  is  preparing  itself  for  flight,  the  act  of  respiration  resembles 
that  of  birds  under  similar  circumstances.  At  the  moment  of  elevating  its  elytra 
and  expanding  its  wings,  which  are  indeed  acts  of  respiration,  the  anterior  pairs 
of  spiracles  are  opened,  and  the  air  rushing  into  them  is  extended  over  the  whole 
body,  which  by  the  expansion  of  the  air-bags  is  enlarged  in  bulk,  and  rendered^ 
of  less  spedflc  gravity ;  so  that  when  the  spiracles  are  closed,  at  the  inbtant  the  insect 
endeavors  to  make  the  first  stroke  with,  and  raise  itself  upon  its  wings,  it  is  enabled 
to  rise  in  the  air,  and  sustain  a  long  and  powerful  flight  with  but  little  muscular 
exertion."  In  the  pupal  and  larval  state  respiration  is  performed  almost  equally 
by  all  the  spiracles;  but  in  the  imago  almost  all  the  air  enters  by  those  in  and  near 
the  thorax,  so  that,  generally,  a  pinch  under  the  thorax  will  kill  most  soft-bodied  ^ 
insects  by  suffocating  them. 

Perhaps  no  sub-order  of  insects  presents  more  examples  of  wonderful.: 
insdnet  and  exquisite  adaptation  of  their  forms  and  habits  to  required  ends  than. 
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are  to  be  found  among  the  flymenoptera  or  membrane-winged  insects.  It  is  on 
account  of  the  highly  deyeloped  instincts,  exhibited  in  the  care  they  take  in  pro- 
viding for  their  young  and  in  laying  up  stores  for  winter  use,  added  to  the 
important  part  they  play  in  the  fertilization  of  many  pUnts,  that  they  have  been 
placed  first  in  Dr.  Packard's  system  of  classification.  I  shall  speak  later  on  of  the 
.relations  between  insects  and  plants,  and  will  now  direct  your  attention  to  a  few 
points  in  the  life  history  of  insects  which  have  seemed  to  me  to  be  of  more 
interest  than  usual* 

By  far  the  larger  proportion  of  these  insects  are  beneficial,  and  feed  either 
in  the  Uural  or  perfect  state  upon  other  insects.  Of  beneficial  insects  mention 
must  first  of  all  be  made  of  the  honeybee,  concerning  which  alone  whole  volumes 
have  been  written;  and  afterwards  of  the  various  wasps  and  allied  genera  which 
feed  upon  and  store  up  for  the  sustenance  of  their  grubs,  enormous  numbers  of 
caterpillars,  and  other  insects,  as  well  as  acting  as  scavengers.  Among  the  social 
bees,  wasps  and  ants,  there  are  found  not  only  males  and  females,  but  aLto  other 
kinds  of  individuals  which  are  necessary  for  the  successful  propagatiou  of  the 
•species ;  these  are  called  neuters,  and  sometimes  laborers  or  nurses  ;  they  are, 
however,  essentially  females,  having  the  female  organs,  but  in  an  imperfectly 
developed  and  ]  a.-'sive  state,  their  sting  being  only  an  accessory  part,  which  is 
changed  into  a  sjiecial  weapon  of  defence,  and  is  the  homologue  of  the  ovipositor 
in  fertile  femal^msects*  The  worker  bee,  besides  collecting  the  honey  and  pollen 
which  is  to  serve  as  food  for  the  offupring  of  the  queen,  has  to  carry  the  eggs 
from  the  queen  to  their  proper  cells  and  feed  the  larvss  when  they  are  hatched ; 
ihey  are  therefore  indispensable  for  the  propagation  of  the  race. 

I  class  wasps  among  beneficial  insects,  because  the  sting  for  which  they  are 
dreaded  is  never  used  against  man,  except  as  an  instrument  of  defence,  while  its 
proper  use  is  the  destruction  of  his  enemies,  the  caterpillars  of  numerous  noxious 
species  of  insects. 

Although  some  members  of  the  wasp  family  do  fill  their  cellb  at  certain 
periods  with  honey,  the  food  of  the  greater  part,  undoubtedly,  consists  of  animal 
matter,  chiefly  other  insects,  which  they  either  seize  with  their  mandiUes,  or, 
when  it  is  to  be  stored  away  for  the  use  of  the  larvse,  sting  to  death.  The  poison 
introduced  by  the  sting  owes  its  virulence  to  the  presence  of  a  peculiar  add  known 
as  formic  acid.  This  add  is  said  to  be  chemically  very  similar  to  chloroform,  and 
its  action  upon  insects  stung  to  death  is  very  peculiar.  It  does  not  kill  them  at 
once,  but  paralyzes  them,  so  that  they  live  for  many  days,  and,  in  some  cases^ 
^arv»  have  been  known  to  turn  into  pupsB  after  having  been  stung,  but  have  not 
had  suffident  strength  to  complete  their  final  chan(^  into  imaginei.  The  use  of 
this  antiseptic  property  of  the  poison  is  easiiy  seen.  The  mother  wasp,  havini^ 
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prepare!  the  nest  for  her  young,  fills  it  witli  insects  which  she  has  stung  ; 
she  then  lays  an  egg  and  closes  up  the  nest.  Upon  the  grub  hatching  it*  has  a 
larder  well  supplied  with  provisions  which  will  keep  fresh  as  long  as  required  for 
it  to  complete  its  transformations. 

The  Ants  do  not  demand  much  of  our  attention  in  this  country  as  either 
injurious  or  beneficial  insects,  although  there  are  a  few  species  which  are  occa- 
sionally troublesome,  and  destructive  to  posts  and  fences.  The  almost  human 
aspects  of  ant-life,  however,  as  exhibited  by  different  species,  provide  a  favorite 
study  for  the  entomologist,  and  an  investigation  of  them  could  not  fail  to  fill 
eTen  the  least  curious  with  wonder  and  amazement.  Their  dwellings  are  con- 
structed  on  the  most  scientific  architectural  patterns  ;  some  species  have  their 
cows  (aphidei),  which  they  tend  with  the  utmost  care.  There  are  some  again 
which  make  expeditions  against  less  powerful  ants,  and  carry  them  off  to  serve 
tbem  as  domestic  servants,  they  themselves  becoming  entirely  dependent  upon 
the  assistance  they  thus  secure,  so  as  to  be  almost  helpless  without  it  Others, 
notably  the  celebrated  Agricultural  ants  of  Texas,  cultivate  the  ground,  reap  the 
harvest,  and  store  up  the  grain. 

Of  all  insects  beneficial  to  man,  none,  perhaps,  surpass  the  ichneumon  flies 
which  are  parasitic  upon  the  larvae  of  various  insects.  This  is  an  enormous  class 
embracing  insects  of  all  sizes,  according  to  the  size  of  the  insects  they  infest. 
BhysKi  limatoTy  the  largest  found  in  this  country,  has  a  body  nearly  an  inc^  and 
a  half  long,  and  an  ovipositor  of  upwards  of  four  inches,  while  there  are  some^. 
which  are  so  small  that  they  can  only  be  distinguished  by  the  aid  of  a  strong 
magnifying  glass.  No  class  of  insects  seems  to  be  exempt  from  the  attacks  of 
these  freebooters ;  and  with  them  there  does  not  even  seem  to  be  honor  among 
thieves,  for  nearly  every  species  has  a  parasite  of  its  own  dass.  As  a  rule,  the  parent 
fly  has  at  the  end  of  the  abdomen  a  long  pointed  instrument  with  which  she 
pricks  a  hole  through  the  skin  of  a  larva,  and  down  which  she  passes  an  egg 
which,  in  time,  hatches  into  a  white,  footless,  eyeless  grub,  inside  the  skin  of  th^ 
caterpillar.  Now,  I  have  said  that  most  insects  breathe  through  breathing-pores 
in  their  sides.  These,  however,  are  an  exception,  and  have  their  spiracles  in  the 
tuL  The  first  care  of  the  newly-hatched  grub  is  to  find  one  of  the  caterpillar's 
lireathing-pores  and  fix  its  tail  to  it,  so  that  it  may  breathe  the  air.  It  then  sets 
to  work  and  feeds  upon  the  body  of  its  liost  until  fully  developed,  when  it  eats 
a  hole  through  the  skin  and  escapes. 

Before  closing  this,  I  fear,  abeady  too  long  address,  I  feel  constrained  to 
direct  your  notice  to  some  of  the  contrivances  by  which  Nature  provides  that 
the  vfio were  of  plants  may  be  visited  by  such  insects  as  may  assist  in  fertilizing 
the  ovary,  and  may  keep  away  such  as  are  useless. 

In  order  that  the  ovules  contained  in  the  ovary,  which  is  part  of  the  pistil 
of  a  flower,  may  be  fertilized,  it  is  necessary  that  the  pollen  from  the  anthers  of 
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llie  same,  or  a  different  flower  of  the  Bame  species,  should  reach  the  stigma  or  top 
part  of  the  pistil.  Some  flowers  are  capable  of  self-fertilization  ;  but  it  has  been 
j)roy6d  by  experiment  that  it  is  more  advantageous  to  the  future  plants  that  they 
should  be  fertilized  by  pollen  from  other  specimens ;  and  it  will  be  found  on  ex- 
amination that  there  are  several  very  beautiful  contrivances  by  which  self-fertili- 
4(ation  is  prevented.  These  are  either  in  the  structure  of  the  flower  or  in  a 
difference  in  the  time  that  the  pistils  and  anthers  reach  maturity.  In  some 
jdants,  too,  the  staminate  flowers  are  all  borne  on  one  individual  plant,  while  the 
^Astillate  are  on  another ;  but  it  is  necessary  that  the  pistils  should  be  fertilized 
by  pollen  from  the  anthers,  and  this  is  generally  effected  by  insects  carrying  pollen 
on  their  bodies  from  one  flower  to  another  when  visiting  them  in  search  of  hon^y. 
To  ensure  these  visits  juet  at  the  time  when  the  flowers  are  in  full  vigor,  this 
nectar  is  secreted  to  attract  them.  Of  course,  flowers  can  only  be  fertilized  by 
pollen  from  flowers  of  the  same  species,  and  it  is  a  remarkable  fact  that  a  bee 
-only  visits  the  flowers  of  one  certain  species  of  plant  duiing  any  one  journey, 
•mnd  further,  that  honey  only  developes  in  flowers  just  when  the  essential  organs 
^are  mature.  There  is  a  most  remarkable  and  interesting  book  just  published 
called  "  Flowers  and  their  unbidden  guests."  It  is  by  Dr.  ^emer,  Profesdor  of 
Botany  in  the  Univenity  of  Innsbruck,  and  translated  from  the  German  by  W. 
Ogle,  M.D.  It  is,  perhaps,  the  most  valuable  contribution  yet  written 
towards  demonstrating  the  principle  which,  I  believe,  should  actuate  every 
student  of  Natural  History,  viz. :  finding  a  use  for  everything  that  nature  has, 
made.  The  author  holds  the  opinion  that  the  position,  direction,  and  shape  of  the 
leaf  is  of  just  as  great  significance  for  the  preservation  of  a  species  as  the  form, 
colour  and  emell  of  a  flower  ;  aiid  that  not  even  a  hair  is  meaningless  whether 
found  on  the  cotyledon,  the  leaf,  the  stem,  or  the  blossom.  In  fact,  he  proves 
that  these  contrivances  are  formed,  among  other  things  (for  they  have  probably 
more  uses  than  one)  for  the  prevention  of  those  small  flying  insects,  which  are 
too  small  to  touch  both  the  anthers  and  stigma  of  a  flower,  and  also  those  creep- 
'  Ing  ones  which,  from  not  having  wings,  are  unlikely  to  go  immediately  from 
one  plant  to  another,  from  obtaining  the  nectar.  These  contrivances,  as  I  have 
«aid,  are  of  many  kinds.  In  some  plants  there  is  a  viscid  ring  in  the  middle  of 
each  joint  of  the  stem,  as  in  our  own  Silene  antirrhina ;  in  others,  as  Polygonum 
Pennsylvanicum,  the  short  stalks  which  support  the  flowers  are  embellL^hed  with 
viscid  glands.  This  is  also  the  casein  LinncBa  horeaUsy  the  lovely  little  flower  known 
l)y  the  name  of  Twin  flower.  In  some  the  leaves  meet  in  a  ring  round  the 
stem,  and  thus  form  a  cup  which  collects  dew  and  rain,  and  entirely  isolates  the 
stem,  and  so  prevents  creeping  insects  from  mounting.  In  some  plants  we  find 
thorns,  which  are  most  effectual  barriers  to  all  soft-bodied  animals  as  snails  and 
slugs.  As  a  rule,  too,  the  closer  to  the  flower  the  greater  is  the  accumulation  ; 
everyone  must  have  noticed  that  in  the  common  thistle  the  lower  leaves  are  much 
less  prickly  than  the  upper.  The  form  of  the  flower,  in  many  instances,  acts  as  a 
•l>arrier  to  useless  insects.    In  the  common  garden  antirrhinum,  or  snap-dragon^ 
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the  moath  of  the  corolla  ib  firmly  closed,  and  can  only  be  opened  by  etrong  insects 
like  humble  bees  ;  such  small  insects  as  ants  are  unable  to  enter.  When,  however, 
an  insect  as  large  as  a  bee  has  entered  and  covered  the  stigma  with  pollen,  the 
tension  of  the  corolla  gradually  diminishes,  and  smaller  insects  can  freely  enter. 
Perhaps  one  of  the  most  remarkable  proofs  that  the  hairs  often  found 
on  the  stems  of  plants  are  meant  as  a  protection  against  creeping 
insects  is  presented  in  the  variation  which  takes  place  in  our 
<M>i2unon  water  polygonum.  When  this  plant  grows  in  water  it  is  evident 
that  nothing  is  required  to  keep  off  useless  creeping  insects,  for  it  is  so  isolated 
that  they  cannot  get  at  it ;  but  there  is  a  very  common  form  found 
upon  the  shore,  the  whole  stem  of  which  is  densely  covered  with  rigid  hairs ; 
and  I  have  no  doubt  at  all  that  this  is  to  protect  the  flowers  against  creeping 
insects.  One  more  curious  method  occasionally  found  in  plants  to  protect  their 
flowers  from  creeping  insects  is  the  presence  of  nectariferous  glands  at  the  base 
of  the  leaves,  generally  on  the  petioles  ;  these  act  as  allurements  to  draw  them 
off.  There  are  sometimes  other  appliances  designed  to  protect  the  flower  during 
the  time  the  seeds,  the  means  of  reproduction,  are  maturing  ;  these  lie  in 
the  actual  flower  itself.  Some  flowers  have  thorns  on  the  calyx  and  on  no  other 
part  of  the  plant ;  and,  again,  many  plants  are  preserved  from  destruction  by  the 
presence  of  certain  alkaloids  and  other  chemical  compounds,  as  in  Dalwa, 
Awrumf  Solarium  and  Ooni/wm  Anyone  who  has  bred  butterflies  will  have 
noticed  that  caterpillars  will  feed  upon  the  leaves  of  a  certain  plant,  but  will  not 
touch  the  flower  ;  and  this  is  abo  the  case  with  many  ruminant  animals — ^they 
will  eat  the  leaves,  but  not  touch  the  flower. 

There  are  many  other  subjects  of  vital  importance  and  immense  interest 
to  which  I  should  like  to  direct  your  attention,  but  time  forbids.  The  magazines 
and  literature  of  the  day  teem  with  articles  setting  forth  the  claims  of  natural 
•dence,  and  anyone  that  wishes  to  keep  up  with  the  age  must  work  hard,  but 
I  venture  to  say  that  his  work  will  have  so  much  interest  attached  to  it  that  he 
-will  find  a  reward  for  his  labors  in  a  life  of  unalloyed  pleasure. 


SECOND  SOIREE. 

TuESDAT,  December  21st,  1880  :  The  first  paper  of  the  evening,  **  The 
Belation  between  Science  and  Literature,''  was  read  by  Mr.  W.  D.  LeSueur, 
B.A.,  who  pointed  out  that  the  differences  between  literature  and  science,  as 
regards  the  faculties  they  called  into  play  and  the  methods  by  which  they  worked, 
were  by  no  means  so  great  as  often  supposed.  To  see  aright  in  any  branch  of 
study  required  considerable  preparation  of  mind  ;  and  to  generalize  with  Baocea^ 
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eithei  in  the  region  of  science  oi  that  of  literature,  required  considerable  imag- 
inative  power.  Literature  had,  under  the  influence  of  science,  become  more  defi- 
nite in  its  methods  and  aims,  and  science,  under  the  influence  of  literature,  bad 
become  more  popular  in  its  character.  Some  of  the  most  eminent  men  of  science 
of  recent  times  were  possessed  of  a  high  degree  of  literary  power.  Both  lit- 
erature  and  science  had  suffered  somewhat  through  the  vanity  of  some  of  their 
professed  students  ;  and  there  was  a  tendency  on  the  part  of  both  to  d^^erate^ 
into  mere  individualism.  Both  were,  however,  essentially  social  in  their  charac- 
ter,  and  should  therefore  be  pursued  in  subordination  to  social  ends.  If  we 
were  to  keep  in  view  the  vast  debt  we  owe  to  the  civilization  into  which  we 
have  been  bom,  we  should  not,  as  students  either  of  science  or  literature,  seek 
merely^ to  please  ourselves,  but  should  consecrate  our  best  efforts  to  the  cause  of 
humanity. 

The  second  essay,  by  Mr.  J.  Q.  Whyte,  on  "Herbert  Spencer's  Biology,'^ 
gave  a  most  excellent  condensation  and  exposition  of  the  theory  so  ably  advo- 
cated by  that  illustrious  philosopher.  He  pointed  out  the  gradual  and  wide-  ' 
spread  change  which  has  taken  place  in  conceptions  of  the  formation  and 
progress  of  the  earth  and  its  inhabitants,  bo  that  the  once  universally  accepted 
theory  of  special  creations  and  frequent  catastrophes  has  in  great  part  yielded  to 
that  of  evolution,  first  brought  into  prominence  by  the  writint^s  of  Darwin*. 
While  it  IB  not  claimed  that  this  theory  will  furnish  the  immediate  solution  of 
every  problem  which  greets  the  student  of  natural  history,  it  undoubtedly 
enables  him  to  grasp  the  meaning  of  many  things  formerly  unintelligible,  to 
arrange  them  in  proper  sequence,  and  to  render  them  of  service  in  his  further 
studies  of  the  animal  and  vegetable  worlds.  As  the  studies  of  paleeontology, 
embryology,  etc,  receive  increased  material  and  workers,  more  of  the  "missing 
links ''  are  from  time  to  time  unshrouded,  and  the  forms  at  present  inhabiting 
^e  earth  are  more  readily  traced  back  to  those  which  existed  in  far  earlier  ages. 


THTRD  SOIREE. 

TuBSDAT,  January  11th,  1S81  :  Rev.  A.  F.  Kemp,  M.A.,  LL.D.,  delivered: 
an  address  on  "  Some  Fungi  found  at  Ottawa,"  first  explaining  the  difficulties 
encountered  by  a  student  in  this  branch  of  botany  through  the  absence  of  worlu 
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of  reference  or  other  meana  of  determining  the  numerous  species,  many  of 
^hich  require  careful  microscopic  study  on  account  of  their  minuteness.  He 
then  gave  an  outline  of  the  classification  of  fungi  and  a  description,  illustrated 
by  admirable  figures  on  the  black  board,  of  the  structure  and  fructification  of 
several  species,  selecting  such  as  might  be  easUy  found  in  the  neighborhood. 

Dr.  R.  J.  Wicksteed,  B.C.L.,  L.L.D.,  then  read  an  interesting  paper  on 
"  The  Chaudiere  Gold  Fields,"  in  the  Province  of  Quebec,  in  which  the  geological 
formation  of  the  district  was  fully  discussed,  and  illustrated  by  the  aid  of  maps. 
The  various  methods  of  working  and  extracting  the  gold  were  then  considered, 
and  models  of  several  of  the  machines  used  were  shown,  as  also  nuggets  of  gold 
from  the  mines,  and  packets  of  unsifted  dust,  in  which  could  be  seen  specks  of 
the  precious  metal . 


FOURTH  SOIREE. 
TTuBSDAY,  January  18th,  1881. — "Mbtbors  and  Mbteoritbs." — Mr.  H.  B.  Small. 

The  phenomenon  of  shooting  or  falling  stars,  or  meteors  as  they  are  more 
generally  scyled,  is  now  acknowledged  to  have  existed  since  the  formation  of  the 
solar  system.  Ions  anterior  to  the  existence  of  man.  On  any  clear  evening  it  is 
estimated  a  watchful  observer  may  see  on  an  average  two  shooting  stars  every 
five  minutes,  and  at  certain  periods  of  the  year  in  such  abundance  as  to  have 
obtained  the  name  of  meteoric  showers.  These  apparently  emanate  from 
some  constellation  or  from  a  point  of  space  known  as  a  radiant^  represented  by 
a  certain  constellation,  whilst  single  meteors  appear  to  come  from  no  Pffti- 
cular  point,  but  move  in  all  directions  and  from  every  part  of  the  sky.  These 
are  styled  q>oradic.  In  their  normal  condition  these  wandering  bodies  before 
they  reach  our  vision  are  known  as  meteoroidi,  and  in  their  own  proper  orbit 
Are  never  visible  from  the  earth.  They  are  then  regular  circumsolar  bodies 
obeying  the  laws  of  motion  and  gravitation  as  rigidly  as  the  planets.  Stnking 
or  rather  entering  our  atmosphere  at  a  speed  of  foity-eight  miles  i>er  second,  they 
at  once  become  self-luminous  from  the  heat  engendered  by  friction  with  the 
atmospheric  medium,  and  the  arrested  motion  producing  a  sudden  compression 
of  the  air.  To  illustrate  this  I  may  mention  that  there  is  a  little  instrument 
called  an  air  match,  consisting  of  a  piston  and  a  cylinder,  somewhat  like  a 
ayiinge,  in  which  a  light  can  be  struck  by  suddenly  forcing  down  the  piston  upon 
the  air  below  in  the  cylinder.  As  the  air  cannot  escape  it  is  suddenly  compiessed 
and  gives  out  a  spark'  sufficient  to  ignite  a  piece  of  tinder  at  the  bottom  of  the 
<:ylinder.  Some  idea  from  this  may  be  formed  of  the  heat  evolved  by  the  motion 
of  a  large  body  in  the  atmosphere  with  the  velocity  of  a  meteor.  A  combustible 
l>ody  under  such  circumstances  would  be  speedily  ignited,  but  could  not  bum 
freely  till  reaching  air  of  greater  density;  thus  on  entering  the  lower  portion  of 
^he  atmosphere  it  would  burn  with  great  rapidity  and  according  to  its  distance 
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1)6  more  or  less  entirely  consumed  before  reaching  the  earth.  It  has  been  esti- 
mated that  by  the  time  they  have  traversed  a  space  of  fifty  miles,  the 
meteoroid,  or  meteor  as  it  has  then  become,  is  heated^  melted,  evaporated,  and 
extinguished  in  a  period  of  not  less  than  a  second  of  time.  The  height  from  u» 
at  which  thev  become  heated  to  visibility  is  sometimes  as  much  as  200  miles,  but 
the  average  has  been  put  down  at  seventy-five  miles,  and  extinction  about  fifty 
miles  above  the  earth. 

The  length  of  the  arc  or  course  they  describe  in  their  visible  path  varies 
greatly,  owing  to  the  position  of  the  observer.  One  may  flash  up,  increase  in 
uze  and  brilliancy  ana  disappear  without  seemingly  describing  any  arc.  The 
course  of  such  a  one  is  directly  towards  the  observer,  but  to  another  person 
thirty  or  more  miles  distant  it  would  exhibit  an  arc  of  several  degrees  in  length. 

Different  and  varied  views  are  held  by  philosophers  as  to  the  origin  of 
meteoroids.  One  theory  is  that  they  are  fragments  of  an  exploded  or  shat- 
tered planet  fillios  interplanetary  space,  most  of  which  through  holding  orbits 
round  the  sun  will  ultimately  fall  mto  that  body  and  serve  as  fuel  for  that 
central  orb.  To  illustrate  this,  supposing  our  earth  throagh  some  gigantic 
convulsion  became  disintegrated  and  burst  into  numerous  portions,  these  would 
continue  to  move  on  becoming  more  or  less  erratic  in  their  movements  ;  the 
smdler  portions  would  first  feel  the  influence  of  disturbing  agencies  larger  than 
the  earth,  and  moving  inward  would  become  entangled  as  it  were  in  the  resisting 
medium  in  space  which  is  now  acknowleged  to  exist.  This  resis  tance  wonla 
change  their  orbits,  and  the  lighter  particles  would  form  a  more  erratic  orbit  than 
the  heavier  or  denser  ones.  They  would  gravitate  towards  Venus,  which  liea 
inside  our  orbit,  and  be  the  first  to  fall  on  it,  whilst  the  denser  fragmenta 
metalloids,  and  metals  would  be  the  last. 

Dr.  Brewster  favors  the  theory  of  Meteoroids  being  fragments  of  a  large 
planet  similarly  as  the  asteroids,  the  previous  existence  of  which  was  long  ago 
suggested  by  the  vast  chasm  between  Mars  and  Jupiter,  where  only  asteroids 
have  as  yet  been  observed  Dr.  Olbers,  the  discoverer  of  three  of  the  known 
asteroids,  held  the  same  idea,  and  that  the  lesser  fragments  coming  within  the 
attractive  power  of  a  planet  would  fall  towards  it,  and  when  entering  its  atmos- 

§here  would  go  through  all  the  conditions  referred  to,  fusion,  laminosity,  etc 
ir  John  Her^elL  however,  differs  from  this  theory.  The  diameter  of  Jupiter, 
the  largest  known  body  in  our  planetary  system,  is  80,000  miles,  whilst  that  of 
Clio,  one  of  the  smallest,  is  only  sixteen  miles.  Chladin,  a  philosopher  at  the 
end  of  the  last  century,  thought  that  bodies  might  exist  as  much  smaller  in 
comparison  as  Clio  to  Jupiter,  having  only  sixteen  feet  diameter,  and  in  th& 
same  ratio  we  come  down  to  one-twenty -fifth  of  an  inch,  mere  cosmic  dust. 
Myriads  of  these  may  revolve  in  space  without  our  having  any  knowledge  of 
their  existence. 

To  this  comet  dust  is  now  attributed  by  scientists  that  peculiar  fleecy 
brightness* known  as  the  zodiacal  light.  Any  observer  of  the  western  sky  at  thi» 
season  of  the  year  for  about  one  hour  after  sunset  may  see  a  soft  faint  cone 
shaped  glow  of  light  extending  about  forty  degrees,  followinjs;  nearly  the  Sun'a 
patn  inthe  heavens.  Near  the  equator  when  the  ecliptic  rises  high  above  the 
horizon  it  can  be  seen  nearly  all  the  year  round,  and  in  a  very  dear  atmosphere 
in  the  tropics  has  been  traced  all  the  way  across  the  heavens  from  east  to  west 
forming  a  complete  ring.  The  theory  that  now  prevails  is  that  the  li^ht  from  the 
aun  when  below  our  horizon  reflects  on  the  cosmical  atoms  of  floating  star  dust 
and  meteoroids  is  the  cause  of  the  soft  celestial  glow  that  now  lincers  evening  after 
evening  in  our  western  sky.  An  illustration  of  this  iff  afforded  dv  a  ray  of  light 
which  finds  its  way  into  a  darkened  room  through  a  small  orifice,  revealing  b^ 
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motes  dancine  in  a  sunbeam  the  particles  of  dust  floating  in  the  air  of  the  rooni^ 
but  only  visiUe  where  the  entering  ray  of  light  falls  athwart  them. 

in  this  connection  the  recent  deep  sea  soundings  of  the  Challenger  have- 
brought  to  light  a  curious  fact.  Sir  Wy  viDe  Thomson  found  that  beds  of  sediment 
were  being  slowly  formed  on  the  deepest  ocean  floors,  but  so  slowly  was  the  rate- 
of  deposition  made  that  it  has  been  compared  to  the  faU  of  dust  in  an  unoccupied 
room.  No  better  proof  of  this  can  be  given  than  that  an  examination  of  the  abyssal 
mud  disclosed  the  presence  of  an  appreciable  proportion  of  meteoric  iron  the 
product  of  those  falling  stars  which  dissipate  themselves  on  entering  our  atmos^ 
phere.  Professor  Qeikie  says  in  a  recent  geographical  lecture  in  Scotland  "  ta 
learn  that  mud  gafthe(%  there  so  slowly  that  the  very  star  dust  forms  an  appreci- 
able part  of  it,  brings  home  to  us  as  naidly  anything  else  could  do,  the  laea  of 
undisturbed  and  slow  accumulation." 

An  interesting  memoir  by  M.  Tschermak,  of  the  University  of  Wissen- 
chaften  was  published  in  1875  on  the  source  of  meteoroids,  and  a  paper  on  kiis 
memoir  was  last  year  read  before  the  Royal  Irish  Academy  by  Mr.  Kobert  Ball. 
Techermak  claims  a  volcanic  source  in  some  celestial  body.  Mr.  Ball  follows 
the  theory  further,  and  by  able  reasoning  shows  that  if  ejected  from  the  planets. 
or  asteroids  there  would  only  be  a  chance  of  one  in  50,000  of  them  falling  on  the 
earth.  If  in  the  early  stage  of  our  own  earth's  history,  long  anterior  to  life,  when 
mighty  convulsions  were  rending  it^  colossal  volcanoes  may  have  existed  with 
explosive  energy  enough  to  drive  missiles  upwards  with  a  velocity  which  would 
csury  them  far  enough  from  the  earth  to  a  point  where  they  would  continue  ta 
move  in  orbits  round  the  sun,  crossing  at  eacn  revolution  the  point  of  the  earth'a 
track  from  which  they  were  originally  discharged-  if  this  were  the  case  there  are 
now  doubtless  myriads  of  these  projectiles  moving  through  the  solar  system,  the 
only  common  feature  of  whose  orbit  is  that  they  aU  intersect  the  track  of  tbe 
earth,  and  it  and  they  now  and  then  meeting,  the  point  of  intersection  would  be- 
marked  by  the  desent  of  a  meteorite.  This  theory  was  hinted  at  by  Dr.  Phipson 
in  a  work  published  by  him  in  1866,  and  Mr.  Lawrence  Smith,  another  later 
writer  on  this  subject  inclines  to  the  same  view.  No  volcano  now  exi*»t8  with 
explosive  energy  enough  to  eject  fragments  that  could  constitute  future  meteoro  Ida 
and  if  such  ever  did  exist,  it  could  only  be  in  the  early  stages  of  the  earth's  hiptory. 

Another  and  an  ingenious  theory  advanced  by  Professor  Newton  of  Yale- 
College,  and  one  meeting  with  general  acceptance,  is  that  meteoroids  are  fragments 
of  or  attendants  on  a  comet,  and  in  a  lecture  of  his  in  1879  he  scientifically 
endeavors  to  prove  this.  Speaking  of  the  recurring  November  meteoric  showers, 
which  manifest  themselves  at  their  maximum  every  thirty-three  years^ 
he  says  vast  masses  of  these  small  bodies  move  in  a  long  thin  stream, 
around  the  sun,  and  the  earth  at  stated  times  plunges  througn  them  taking^ 
with  its  atmosphere  each  time  scores  of  miUions  of  them.  Their  orbit  i& 
described  in  thirty -three  and  a  quarter  years.  They  go  out  a  little 
farther  than  the  planet  Uranus  or  about  twenty  times  as  far  as  the. 
earth  is  from  the  sun.  While  they  all  describe  the  same  orbit  they  are  not 
collected  in  one  compact  group,  but  taking  four  or  five  years  to  pass  a  given 

{)oint  in  the  orbit,  they  may  be  likened  to  a  train  several  hundred  million  of  miles- 
ong,  but  only  a  few  thousand  in  thickness.  Along  with  this  train  travels  a 
comet.  Every  August,  about  the  tenth  of  the  month,  there  is  another  star 
sprinkle  or  slighter  display  of  meteors  (known  amongst  the  common  people  as  St. 
Lawrences'  tears)  and  a  comet  whose  period  is  125  years,  moves  in  the  plane- 
with  these  meteors  and  in  a  like  orbit  Again  early  in  December  there  are  star 
showers,  the  meteoroids  composing  them  travelling  m  the  orbit  of  Biela's  comet. 
In  April  slight  showers  again  occur,  connected  with  another  comet's  orbit.     The- 
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sporadic  meteors  of  nightly  occurrence  are  but  outlying  stragglers  of  a  number 
of  meteoroid  streams,  and  the  leading  problem  of  meteor  science  to-day  is  to 
find  these  streams  and  their  attendant  comets.  Professor  Newton  says  the  known 
comets  have  been  apparently  growing  smaller  with  their  successive  returns. 
Halley's  comet  was  much  brighter  in  its  earlier  than  its  later  recurrences.  £iela's 
comet  has  divided  into  two,  if  not  more,  parts,  and  has  perhaps  gone  altogether 
to  pieces,  as  it  could  not  be  found  in  1872  where  it  should  have  appeared.  The 
question  naturally  arises  what  causee  a  comet  to  break  up.  This  is  as  yet  only  a 
matter  of  speculation,  but  this  much  is  known  that  comets  surely  come  from 
fitellar  space  in  whose  unimaginable  degree  of  cold  a  condensing  mass  furnished 
heat  for  the  making  of  a  meteoroid.  In  cooling,  or  by  some  intejmal  convulsion 
the  mass  may  break  and  enter  the  solar  system  either  as  a  mass  of  pebbles  or  as 
one  huge  body.  Nearing  the  sun  new  and  strong  forces  act  on  it.  The  same 
heat  and  repulsion  that  develop  and  drive  off  from  a  comet  in  one  direction  a  tail 
100,000,000  miles  long  may  have  worked  off  and  scattered  in  another  direction 
solid  fragments  to  wander  in  their  own  orbit  around  the  sun,  an  infinitesimal 
comet  for  millions  of  years— till  entering  the  earth's  atmosphere  one  by  one  they 
crash  through  it  either  to  fall  on  the  ground  or  to  be  annihilated  by  friction  before 
reaching  it. 

Irofessor  Schiaparelli  an  Italian  authority  on  these  questions  regards 
meteoroids  as  original  inmates  or  portions  of  one  of  what  he  styles  star  drifts, 
and  of  whose  existence  decided  proofs  are  given  by  Proctor,  and  comjjosincj  with 
other  stars  of  the  same  vast  eddy  attendant  bodies  accompanying  in  its  journey 
through  space  the  general  drift  or  star  family  of  which  the  sun  forms  part.  On 
this  assumption  they  are  bodies  from  some  more  distant  space  than  the  star  family 
of  the  sun,  wanderers  from  more  distant  star  drifts* 

The  conflagration  of  a  star  through  contact  with  meteoroid  bodies  is  not 
an  unknown  occurrence.  The  first  on  record  took  place  2000  years  ago,  and  is 
described  by  Hipparchus.  It  was  seen  blazing  in  full  daylight.  Simimr  events 
are  recorded  in  945,  in  1264,  and  in  1572.  In  1696  Fabriciu?  observed  a 
similar  occurrence,  followed  by  another  in  1604.  In  1673  another  made  its 
appearance,  remaining  visible  for  two  years,  whilst  as  recently  as  1848  a  similar 
€vent  was  noticed,  and  a  few,  years  ago,  the  latest  on  record  another  appeared 
which  was  ably  written  upon  by  Proctor  in  an  article  of  his  in  Belgravia.  In  1869 
two  meteoric  masses  are  recorded  as  having  fallen  into  our  sun,  affecting  the 
whole  frame  of  the  earth.  Vivid  auroras  were  seen  where  they  had  never  before 
been  seen,  accompanied  by  electro-magnetic  disturbances  all  over  the  world.  In 
many  parts  the  telegraph  lines  refused  to  work,  signal  men  received  many  shocks, 
and  at  jBoston  and  elsewhere  a  flame  of  fire  followed  the  pen  of  Bain's  telegraph. 
This  Wfs  ihe  effect  of  two  comparatively  small  meteors.  What  would  be  the 
effect  of  a  comet,  bearing  in  its  Aight  many  millions  of  these  falling  into  the  sun 
can  be  understood.  It  would  be  only  temporary,  but  no  student  of  science 
would  be  left  to  record  it.  Proctor  reassures  us  by  saying  that  all  but  one  of  the 
known  star  conflagrations  have  occurred  in  the  zone  of  the  milky  way,  and  that 
one  in  a  region  connected  with  the  milky  way  by  a  stream  of  stars,  and  if  among 
the  comets  in  attendance  on  our  sun  there  is  one  whose  orbit  intersects  the  sun's 
^lobe,  it  must  already  have  struck  it  before  the  era  of  man. 

An  interestipg  question  has  quite  recently  been  put  forward  by  the  Lancet  the 
well  known  English  medical  publication,  respecting  the  possible  influence  of  me- 
teoric matter  on  the  animal  hfe  of  the  earth.  Professor  Herschell  has  succeeded 
in  examining  and  analysing  by  means  of  the  spectroscope,  the  light  of  seventeen 
of  these  bodies,  and  he  has  succeeded  in  detecting  the  well  known  yellow  bands 
produced  by  sodium  in  combustion.     "It  is  strange,"  says  the  Lancet,  "to  consider 
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ivhat  >>ecomes  of  all  the  sodium  thus  didpersed  throu^hoat  the  upper  regions  of 
the  air,  as  there  can  be  no  doubt  that  in  some  form  or  other  it  reaches  the  earth. 
The  very  air  we  breathe  must  at  all  times  contain,  in  howev^er  minute  a  propor- 
tion, the  cosmical  dust  thus  brought  to  us  from  the  interplanetary  spaces,  and 
as  the  different  meteoric  systems  are  differently  constituted,  the  air  we  breathe  is 
constantly  being  impregnated  with  yarious  forms  of  metalic  dust.  It  is  not 
certain  that  deleterious  results  do  not  occasionally  flow  from  an  excess  of  some  of 
the  elements  contained  in  meteors.  Professor  Roscoe  goes  so  far  as  to  conjecture 
that  the  soda  which  all  accustomed  to  work  with  the  spectroscope  find  present 
everywhere  may  by  its  antiseptic  properties,  exert  a  consideraole  influence  in 
maintaining  the  public  health.  Speculations  and  hypotheses  of  this  kind  are  no 
doubt  interesting,  but,  it  seems  to  me,  barren  of  utihty  till  proved.  And  I  merely 
quote  from  the  Lancet  to  show  that  the  study  of  meteors  is  attracting  other 
attention  than  that  of  astronomers. 

Atmospheric  electricity  is  now  also  being  attributed  to  meftfeoric  influence, 
and  Professor  Govi  in  1878  leans  to  the  idea  that  a  certain  amount  of  heat  is 
introduced  into  our  atmosphere  by  the  meteors  that  enter  it,  and  Professor 
Everett  attributes  the  sudden  variations  of  the  needle  of  the  electrometer  from 
no  apparent  assignable  external  cause,  to  the  same  influence.  He  adds  our  great 
want  at  present  is  balloon  observation,  and  he  says  that  he  ^'  feels  convinced  that 
friction  of  the  air  or  of  the  solid  particles  contained  in  it  is  one  cause  of  the 
generation  of  electricity  in  the  air." 

Scientific  theories  necessarily  lack  finality.  Sufficient  to-day  to  explain  all 
the  kpown  facte,  to-morrow's  discoveries  may  show  their  inadequacy,  and  lead  to 
their  modification  oi  abandonment. 

*♦♦##*###* 

A  description  of  the  most  celebrateil  meteorites  here  followed,  which  it  is 
found  necessary  to  omit. 

The  above  was  the  only  paper  read  at  this  soiree,  as  3fr.  H.  M.  Ami, 
whose  name  appeared  upon  the  programme  for  a  paper  upon  the  "  Iron  Deposits 
-of  the  Ottawa  District,"  was  unable  through  ill -health  to  prepare  it. 


FIFTH  SOIREE 

TcESDAY,  1st  February,  1881  :  Prof.  Geo.  Baptie,  M.  A.,  delivered  an 
address  upon  ''Some  Diatoms  found  in  the  Ottawa,"  explaining  the  nature  of 
these  minute  organisms  and  their  importance  as  showir4g  the  co-relation  and 
interdependence  of  the  natural  sciences.  He  stated  that  the  Ottawa  River  was 
particularly  rich  in  diatomaoe®,  and  showed  the  construction  of  several  species, 
with  their  delicate  silicious  skeletons,  varying  in  shape  and  marking.  The  lecture 
was  illustrated  by  figures  on  the  blackboard  as  well  as  by  a  fine  set  of  microscopic 
alides. 
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*'0n  some  Coleoptera  injurious  to  our  pines."— W.  Hague  Harrington.. 
####  ###♦ 

With  the  exception  of  a  few  species,  which,  (unless  they  occur  in  most 
unusual  abundance),  can  do  little  or  no  harm,  all  our  beetles  injurious  to  the 
pine  are  comprised  in  four  families,  named  respectively: — BupredicUe,  (Jenmbycidc^^ 
Owrculionida,  and  Scohftidm. 

The  family  Cerambycidae  contains  our  largest  and  commonest  pine-borers^ 
such  as  M,  ConfuMT,  that  large  grey  beetie  with  very  long  antennae,  which  is  so 
abundant  here  in  summer  and  autumn.  Its  members  also  destroy  much 
timber,  but  their  depredations  are  confined  chiefly  to  dying  or  dead  trees, 
whereas  many  of  the  species  included  in  the  other  families  attack  living  ones.  I 
will  therefore  leave  untouched  to-night  these  very  interesting  **long-homed" 
beeties  and  biiefly  consider  some  species  from  the  other  families  which  are  found 
to  infest  the  pines  in  the  vicinity.  The  first,  Buprestidas,  contains  some  of  our 
handsomest  beeties,  and  all  its  members  have  strong,  shapely  bodies,  dad  in  homy 
armour  so  tough  that  transfixing  them  with  the  entomologist's  slender  lance 
(a  pin)  is  often  quite  a  difficult  matter.  Tlieir  shape  is  oblong,  the  head  being 
sunken  as  far  as  the  eyes  in  the  somewhat  square  thorax,  which  is  joined  closely 
to  the  abdomen.  The  color  varies  much  in  different  species,  but  is  usually  very 
striking,  and  of  a  metallic-like  lustre  ;  golden,  coppery,  green,  and  other  bnlliant 
tints  prevailing. 

The  largest  species  is  Chakophora  foriis^  a  remarkably  fine  beetie  varying 
from  one  to  one  and  two-tenth  inches  in  length  and  beinz  about  three-tenths  ol 
an  indi  wide.  Their  color  is  a  coppery  brown,  but  newly  emerged  spedmena 
have  often  a  eold en-greenish  burnish,  or  a  powdery  appearance  caused  by  very 
minute  particles  of  wood,  scattered  in  the  indentations  of  the  elvtra  and  tnorax. 
The  brilliancy  of  their  appearance  is  increased  by  raised  lines  an^  patches  on  the 
thorax  and  elytra  which  are  polished  and  show  off  against  the  remaining  sur- 
face,  as  work  of  burnished  metal  does  against  a  grained  or  frosted  ground.  This 
beetle  is  comparatively  rare,  but  perhaps  as  common  in  this  locality  as  in  most 
parts  of  the  countnr. 

Chalcoph/yra  Uberta  very  dosely  resembles  the  last  species  in  its  markings, 
and  might  readily  be  mistaken  therefor  by  those  not  familiar  with  both.  It  is- 
smaller,  however,  being  only  from  three-quarters  of  an  inch  to  one  inch  long  and 
is  somewhat  different  in  color.  It  is  generally  of  a  bright  coppery  red,  but  varies 
greatly  in  this  respect,  specimens  bein?  found  of  all  shades  from  brassgr-black  or 
purple  to  orange-bronze.  This  beeUe,  like  the  preceeding  one,  is  fre^uentiy 
foxmd  (especially  upon  saplings)  in  the  centre  of  a  duster  of  leaves,  head  inwards 
and  in  this  position  would,  by  the  inexperienced  observer,  be  probably  taken  for 
a  young  cone.  It  appears  to  feed  upon  young  cones  and  leaves  at  such  times, 
and  these  are  probably  the  food  of  all  the  pine-investing  Buprejtians  after  reach- 
ing the  perfect  state,  as  I  have  found  nearly  all  the  species  thus  situated  in  the 
leaf  clusters.  This  beetle,  (7.  liberta^  is  quite  abundant,  a£  will  be  seen  when  I 
mention  that  M.  Fletcher  and  Mr.  Greata  (a  former  member  of  this  club) 
coUected  with  me  in  one  afternoon  (2l3t  Sept.,  1878),  in  a  small  grove  of  saplings 
and  young  trees,  over  one  hundred  specimens,  and  that  a  couple  of  days  after- 
wards we  collected  in  the  same  place  over  half  as  many.  On  the  23rd  Sept.» 
1880, 1  captured  in  about  an  hour  28  (13  males  and  16  females)  and  cDuld  easily 
have  obtained  more.  The  larvae  of  these  beetles  had  probably  bred  in  trees^ 
or  stumps  and  logs  in  the  neighborhood  and  had  resorted  to  these  saplings  to 
feed  and  pair. 

Chakophora  virginienm  is  stated  by  Fitch  to  be  always  an  inch  or  more  in 
length,  but  I  have  measured  a  great  many  spedmens  and  find  that  few  exceed 
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an  inch  in  len^h,  the  rest  varying  from  seven  eights  of  an  inch  up  to  the 
maximnm  of  slightly  over  an  inch.  This  species  is  duller  in  color  than  the  pre- 
ceding species,  and  the  raised  lines  on  the  elytra  are  less  sharply  defined.  It  can 
be  further  distinguished  by  two  impressed  spots  on  each  elytron  interrupting  the 
tbe  second  line.  This  species  have  been  found  by  me  almost  invariably  crawling^ 
or  at  rest,  upon  the  sunny  side  of  the  trunk  or  limbe,  instead  of  among  the  leaf 
dusters.  Its  color  tones  so  well  with  the  bark  of  young  trees  that  it  is  not  easily 
seen,  until  this  habit  of  frequenting  the  sunny  side  of  the  tree  is  known,  when  it 
can  be  more  readily  found.  We  have  already  noticed  that  Uberta  closely 
resembles  the  young  cones  and  thus  have  in  these  beetle  two  very  good  instances 
of  protective  coloring  and  habits.  C7,  virqiniensis  is  not  so  abundant  as  C7.  liberta 
but  is  by  no  means  rare  and  is  not  unfrequently  found  about  the  city  on  the  side- 
walks or  crawling  on  houses  or  fences. 

There  is  great  difficulty  in  determining  the  complete  life-history  of  the 
Bnprestidse,  as  the  greater  part  of  their  existence  is  spent  within  the  tree,  and 
the  effects  of  their  depredations  are  seldom  apparent  until  they  have  quitted 
their  dark  winding  passages  to  emerge  clad  in  bright  armour  for  a  brief  existence 
in  the  sunlight.  ODservations  by  different  natuialists  have,  however,  established 
pretty  conclusively  the  chief  points  in  the  life  of  the  larvae,  many  species  of 
which  do  not  confine  their  ravages  to  old  and  dead  trees  but  are  found  destroy- 
ing those  still  living  and  thriving.  The  larvao  of  these  beetles  may  be  readily^ 
recognized  by  the  broad  flattenea  segments  immediately  behind  the  head ;  the 
rest  of  the  body  being  narrow,  thus  giving  them  some  resemblance  to  a  tadpole. 
Commencing  life  as  minut&  footless  grubs  they  bore  crooked  passages  between 
the  bark  ana  wood  ;  gradually,  as  they  acquire  strength  and  size,  they  sink  sloping 
and  winding  tunnels  through  the  sapwood  to  some  depth  below  the  surface,  and 
when  nearing  maturity  again  work  upward  to  the  bark  and  undergo  their  meta- 
morphoses in  the  end  of  the  burrow,  finally  eating  through  the  bark  and  emerg- 
ing as  brilliant  beetles. 

I  have  found  in  pine  stumps  a  large  larva  evidently  belonging  to  one  of 
the  three  species  already  described,  between  the  laivee  of  which  there  can  be  but 
little  difference  either  in  size  or  shape.  Last  summer  I  made  drawings  and 
measurements  of  one,  which  I  unsuccessfully  attempte<l  to  rear.  It  was  two  and 
four-tenth  inches  long  and  four  tenths  of  an  inch  across  the  widest  segment,  nar- 
rowing afterwards  to  half  this  width.  These  larvae,  in  common  with  those  of  the 
other  beetles  to  be  mentioned  this  evening  are  footless,  and  move  forward  in  their 
burrows  by  muscular  expansion  and  contraction  of  the  segments  of  their  bodies. 

Entomologists  are  at  variance  as  to  the  time  passed  by  these  beetles  in  the 
larval  state  ;  som^  thinking  that  they  only  spend  one  year  as  grubs,  and  others 
allowing  twice  as  long.  It  is  only  certainly  Known  in  the  case  of  a  few  species, 
and  vanes  greatly  for  different  genera.  My  observations  made  during  several 
seasons  seem  to  establish  the  fact  that  the  members  of  the  j^enus  Chalco^hora. 
make  tbeir  appearance  in  two  broods,  the  first  in  Spring  and  the  second  m  the 
Autumn. 

£  arly  in  May  tbey  appear  abundantly  for  a  short  time,  and  are  found  in 
gradually  diminishing  numoers  until  the  end  of  June.  During  the  next  two 
months  none  are  to  oe  seen,  but  about  the  middle  of  September  tney  are  numer- 
ous and  continue  so  until  the  end  of  that  month.  The  appearance  of  the  speci- 
mens both  in  May  and  September  indicates  that  they  have  just  emerged,  for  the 
deprewed  portions  of  the  elytra  are  whitened  by  some  powdery  substance, 
apparently  like  fine  saw-dust,  which  soon  rubs  off. 

During  both  these  periods  the  sexes  may  be  seen  paired  and  it  is  my 
opinion  that  the  beetles  from  eggs  laid  in  May  and  June  come  forth  in  the  Sep^ 
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tember  of  the  following  year,  while  from  eggs  laid  in  September  the  beetles 
«merge  in  the  Spring  of  the  second  year  after.  This  gives  to  the  larva)  of  the 
tlrst  batch  an  existence  of  fifteen  months,  including  one  winter,  and  to  those  of 
the  second  a  period  of  nineteen  or  twenty  months,  mcluding  two  winters,  during 
which  season  of  the  year  the  grubs  must  be  more  or  less  inactive,  probably  en- 
tirely so. 

IHcerca  tenebroga  is  a  beetle  one-half  to  five-eighths  of  an  inch  in  length,  of 
robust  form  and  having  the  wing-covers  tapering  and  prolonged  at  the  tips,  and 
rough  looking  from  the  presence  of  several  rows  of  raised,  black  spots,  separated 
by  spaces  densely  punctured. 

Buprestis  maaUiventrU  is  a  brassy- brown  species,  from  five-eighths  to  sbc- 
ei^ths  of  an  inch  long,  common  upon  both  eld  and  young  trees  m  June  and 
Juiy.  I  am  inclined  to  think  that  it  feeds  also  upon  spruce,  as  while  in  Cape 
Breton  last  August  I  noticed  a  couple  of  these  beetles,  in  a  section  wooded  almost 
-entirely  with  spruce,  pines  being  rarely  met  with.  It  is  easily  distinguished  by 
the  yeflowish-red  spots  on  each  side  of  the  segments  of  the  abdomen  beneaUi, 
and  by  smaller  spots  of  the  same  color  upon  the  shoulders  of  the  thorax  and 
upon  the  face.  Its  wing-covers  are  thinner  and  softer  than  those  of  preceding 
species  and  often  have  a  rumpled  appearance,  as  if  bent  in  two  or  three  places. 
It  is  inferior  in  beauty  to  our  other  Buprestidae.  I  have  found  several  of  the 
beetles  emerging  from  the  pine  timbers  of  the  Maria  Street  Bridge,  about  the 
€nd  of  June. 

A  species  closely  allied  to  it,  but  slightly  larger  and  marked  by  four  yel- 
lowish  bands  across  the  elytra,  is  named  A.  con^dam.  1  have  never  found  it  upon 
pine  trees  but  feel  confident  that,  from  its  similarity  to  the  last  species  and  from 
having  found  specimens  near  lumber  vards  and  on  pine  structur^  it  infests  the 
j)ine.     It  is  somewhat  rare  in  this  locality. 

*  Buprestis  striata  is  a  handsome  beetle  five-eighths  to  six-eighths  of  an  inch 
long.  Each  wing-cover  is  marked  by  four  raised  lines  and,  in  the  greater  number 
of  specimens,  by  a  bright  green  stripe  down  the  middle.  The  thorax  is  covered 
with  coarse  punctures,  becoming  denser  and  confluent  at  the  sides,  and  has  also  a 
slight  glimmer  of  green.  The  lower  surface  of  the  beetle  has  the  appearance  of 
bnghtly  polished  copper.  This  very  beautiful  and  strikingly  marked  insect  is 
occaeionally  taken  feeding  on  the  pine  leaves  in  Miy  and  June.  A  couple  were 
taken  at  the  Chats  Falls  on  the  occasion  of  our  excursion  on  24th  June  last. 

Melanophila  fulvogiUtata  is  a  small  brassy- black  beetle  five-sixteenths  to 
seven-sixteenths  (A  an  inch  long,  the  wing-covers  bearing  each  three  yellow  dots 
arranged  almost  in  the  form  of  a  circle  upon  the  back  of  the  beetle.  ThesiXrface 
is  very  finely  granulated  and  punctured.  The  beetle  is  found  dunng  June  both 
on  spruce  and  pine. 

Tie  last  of  the  Buprestians  which  I  have  to  describe  is  in  my  opinion  the 
fiem  of  them  all,  so  brilliant  is  it,  especially  in  the  sunlight.  It  is  also  the  smallest, 
the  males  only  averaging  four-sixteenths  of  an  inch  in  length  and  the  females 
five-sixteenths.  The  larvae  inhabit  young  saplings  and  the  small  limbs  of  la/ger 
trees.  The  beetles  are  found  on  the  trees  during  June  and  July  ;  seeming  to 
delight  in  the  hottest  and  brightest  days  of  these  months,  and  displaying  in  such 
weather  great  activity,  whereas  on  a  cool,  cloudy  day  they  are  much  less  alert. 
When  among  the  leaves  they  are,  from  th<ur  color,  very  diflicult  to  see,  and  if 
shaken  oflf  upon  a  beating  net  they  take  wing  with  such  swiftness  as  very  fre- 
quently to  etcape  capture.  The  instant  they  drop  upon  the  net  they  are  off  like 
a  flash  of  emerald  light.  The  color  of  the  female  is  a  uniform  vivid  gre^  or 
blue-green,  with  the  exception  of  the  antennse  and  feet  which  are  black,  but  the 
male  has  the  thighs  and  sides  of  the  thorax  coppery  or  bronzed,  and  is  thus  easily 
^distinguished,  as  well  as  by  his  smaller  size. 
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The  members  of  the  family  Curculionidae  are  very  easily  recognized  by 
the  manBer  in  which  the  head  is  elongated  ;  many  species  haying  it  |irok>]ig(d 
into  a  very  slender  proboscis  or  beak,  whence  they  have  received  the  cbstinctive 
name  of  "  snout  beetles."  They- are  all  vegetable  feeders  and  the  larvse  invariably 
live  concealed  within  the  substances  upon  which  they  feed.  Several  species  do 
considerable  harm  to  pines,  of  which  the  commonest  here  is  Hylobius  pates,  the 
dark  weevil  dotted  with  scanty  grey  heirs,  so  abundant  about  our  lumber  yards 
and  streets  during  the  greater  part  of  the  summer.  Its  length  is  about  tnree- 
eightiis  of  an  inch.  In  Mav  and  June  the  beetle  may  be  observed  perforating 
the  bark  with  its  long  snout,  the  end  of  which  bears  minute  but  strong  iaws,  and 
depositing  its  eggs  in  the  holes  thus  made.  The  larvsB  when  hatched  burrow 
between  the  wo^  and  the  bark,  loosening  the  latter  and  inducing  decay  in  the 
tree.  IT,  Stupidus  is  a  larger  beetle,  distinguished  by  having  the  scutel  and  the 
scanty  hair  dothing  the  body  yellow.  Its  habits  are  the  same  as  those  of  the 
preceding  species  but  it  is  far  less  abundant. 

Ptsscdes  gtrobi,  the  "  white  pine  weevil "  is  slightly  smaller  than  the  foregoing 
species  but  attacks  Uie  young  trees  in  a  more  vital  part,  and  often  effects  serious 
damages  upon  rising  forests.  It  is  a  chestnut,  or  reddish-brown  beette,  having 
two  nttle  dots  on  the  tnorax,  the  scutel  and  an  interrupted  band  across  the 
back  white,  and  patches  of  yellow  hair  upon  the  elytra.  The  leading  or  topmost 
shoot  of  thrifty  young  pines  is  the  object  of  its  attack,  and  often  in  a  grove  of 
young  trees  every  one  will  have  the  top  shoot  destroyed.  The  femde  bore» 
holes  in  the  bark,  in  which  it  places  egga,  at  irregular  intervals  the  whole 
length  of  the  shoot,  and  as  soon  as  the  larvae  are  hatched  they  eat  downwsmi 
towards  the  centre  of  the  twig  and  burrow  in  the  pith.  In  the  cells  thus 
formed  they  unden^o  the  necessary  changes  and  emerge  the  fellowiug  spiing  in 
the  perfect  state,  for  a  month  or  two  after  the  eggs  are  laid  the  growth  of  the 
twig  is  unaffected,  but  as  the  larvae  increase  in  size  it  begins  to  wither  and  dies 
Tery  shortly.  One  of  the  lateral  or  side  shoots  curves  upward  to  toke  place  of  the 
one  destroyed,  but  a  crook  is  thus  caused  which  lessens  in  a  great  degree  the  value 
of  the  tree  and  renders  it  totally  unfit  for  a  spar  or  mast,  w£ch  is  one  of  the  most 
important  and  noble  uses  to  which  a  pine  tree  can  be  devoted.  Thus  was  prob- 
ably caused  the  fork  in  the  famous  old  pine  on  Bank  Street  near  Patterson's  Creek. 
When  the  weevils  are  numerous  thev  also  attack  and  destroy  the  lateral  or  side 
shoots.  The  only  way  to  prevent  their  ravages  is  but  cutting  off  all  the  dead 
shoots,  in  autumn,  wMle  the  larvse  are  in  them,  and  burning  them. 

The  Scolytidse  are  closely  related  to  the  snout  beetles  and  are  often  called 
bark  weevils  although  they  have  not  the  elongated  heads  of  the  true  weevils.  They 
are  small  beetles,  our  largest  species  but  little  exceeding  one-quarter  of  an  inch 
in  length.  Their  cylindrical  shape,  abruptly  truncated  at  each  end,  has  led  to  the 
remark  that  they  appear  as  if  they  had  beeji  made  by  the  inch  and  then  cut  into 
small  pieces.  By  perforating  the  bark  and  loosening  it  they  injure  and  destroy 
many  of  our  forest- trees,  their  immense  niunbers  counterbalancing  their  minute- 
ness. 

A  number  of  years  ago,  a  train  of  passenger  cars  crashed  through  a  high 
bridge,  built  of  timber  and  comparatively  new,  and  many  lives  were  lost.  The 
accident  was  caused  by  the  rapid  decay  of  the  timbers  and  a  celebrated  entomologist 
on  examining  them  found  that  the  exterior  had  been  bored  by  myriads  of  tliese 
little  beetles,  and  water  filtering  into  their  tunnels  had  rotted  the  wood. 

PUyophthorus  gparsus  is  the  first  on  the  list,  as  weU  as  the  smallest  of  those 
I  have  found,  and  it  is  also  very  abundant.  It  is  barely  one-sixteenUi  of  an  inch 
Ions  ;  the  thorax  being  dark  and  the  wing  covers  yeUowish.  About  the  middle 
of  May  pine  saplings  may  often  be  seen  with  drops  of  balsam  oozing  out  of  the 
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'bark  and  Btanding  like  beads  of  amber  all  over  the  trunk  and  limbs.  Each  of 
these  drops  show  where  one  of  these  minute  beetles  has  perforated  the  bark.  On 
examination  many  will  be  found  still  in  their  tiny  burrows  beneath  the  bark, 
usually  in  groups  of  three  of  four,  and  others  will  be  found  boring  their  way 
through  the  bark  to  deposit  e^. 

Xyieborus  Xylographm  is  a  considerabl^r  larger  species,  meaAurin^  between 
two-sixteenths  and  three-sixteenths  of  an  inch  in  length  and  about  one-sixteenth  of 
An  inch  in  diameter.  The  thorax  is  nearly  as  lon^  as  the  body,  and  is  bluntly 
rounded  in  front,  the  head  being  deeply  sunken  in  it  and  almost  hidden.  The  end 
of  the  body  appears  as  if  a  piece  had  been  gouged  out,  and  the  sloping  tips  of 
the  elytra  bear  several  small  teeth  and  are  bearded  with  hairs.  The  beetle  varies 
in  color  from  yellow  to  yellowish  brown,  and,  from  its  habits,  has  very  appro- 
priately been  named  the  "  wood-engraving"  iMtrk-beetle.  It  is  said  by  Fitcn  to 
be  "  the  most  common  and  probably  the  most  pernicious  of  all  the  insects  infest- 
ing the  forests  in  the  State  of  New  York  "  because  *'  it  is  liable  to  attack  trees 
that  are  in  full  health  and  vigor,  those  that  are  young  as  weU  as  old."  The  beetle 
bores  throagh  the  bark,  and  then  tunnels  for  some  distance  between  the  bark  and 
the  wood,  lengthwise  of  the  trunk  or  limb.  Along  the  sides  of  this  gallery  the 
•eggs  (about  fifty)  are  laid  in  notches,  and,  as  soon  as  hatched,  the  young  larvae 
proceed  to  mine  slender  passages  for  themselves,  working  outward  from  the 
original  one,  and  enlarging  them  as  they  proceed.  Each  larva  avoids,  if  possible 
mating  into  its  neighbour's  burrow,  and  the  tracks  of  some  species  of  bark- beetles 
make  very  regular  patterns  indeed.  The  bark  is  thus  so  loosened  from  the 
wood  that  it  cues  and  comes  away  in  large  pieces,  enfeebling  the  tree  and  sub- 
jecting it  to  the  attacks  of  large  borers. 

Tomkua  calli^raphuSf  the  "  elegaat  writing  "  bark-  beetle,  is  slightly  larger, 
but  is  very  similar  in  appearance  to  the  last  species.  It  is  of  a  chestnut  brown 
<M)lor,  and  is  sparsely  clothed  vrith  yellowish  nairs ;  the  elytra  being  lined  with 
coarse  punctures.  The  burrow  formed  by  the  female  in  which  to  deposit  her 
eggs  is  from  six  to  twelve  inches  long,  but  more  irregular  than  is  that  of  the  last 
species.  The  tracks  of  the  larva;  are  more  tortuous  and  larger,  and  the  perfora- 
tions in  the  bark  are  also  bigger. 

Tomicus jpiniy  the  pinebark-beetle,  is  smaller,  being  barely  one-eighth  of  an 
inch  long.  It  is  probably  the  most  abundant  of  all  our  pine  bark-beetles,  but  as 
its  ravages  are  said  to  be  confined  to  old  trees,  it  is  not  so  serious  a  foe  as  the  pre- 
c<Mling  varieties.  The  tracks  made  by  the  larvss  differ  from  those  of  other  species, 
and  look  as  if  several  e^  had  been  placed  at  the  bottom  of  a  hole  bored  in  the 
bark,  and  the  voung  hadeaten  outward  in  diverging  directions.  The  burrows  are 
About  two  inches  lon^  and  are  eaten  partly  in  the  outer  surface  of  the  wood  and 
partly  in  the  bark.  The  beetle  is  dark  brown,  the  tips  of  the  elytra  bearing  each 
four  teeth. 

DendrocUmus  terebrans  is  the  largest  of  our  bark-beetles,  measuring  four* 
sixteenths  to  five-sixteenths  of  an  inch  in  length  and  found  in  some  abundance.  The 
head  is  much  larger,  proportionately,  than  in  the  other  species,  and  is  plainly- 
visible  ;  the  thorax  Ib  shorter,  and  the  elytra  bluntly  rounded  at  the  tips,  not  ex- 
cavated, nor  toothed.  Its  color  Ib  dark  reddish  or  fox^.  It  perforates  larger 
holes  in  the  bark,  and  mines  curving  galleries  in  all  directions,  confined  chiefly  to 
the  inner  bark-layers,  and  only  slightly  grooving  the  surface  of  the  wood. 

Hylm^jow  rnnijfex  is  a  smaller  and  darker  beetle,  about  three-sixteenthfl  of 
an  i&ch,  or  sligntly  more,  in  length,  and  of  a  dark  reddish  brown  color  ;  very- 
abundant  about  lumber  yards  and  pine  groves. 

The  last  species  which  I  shall  mention  resembles  the  foregoing,  but  iz 
alightly  slenderer  and  varies  much  in  size  ;  being  from  two-dxteenliis  to  four- 
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sixteenths  of  an  inch  long.  Its  color  is  hlack,  and  in  this  and  other  respects 
it  appears  jto  correspond  with  the  beetle  given  as  Hylastes  carbonarius  by  Dr. 
Fitcn,  and  for  the  present  I  have  named  it  so,  not  knowing  the  synonym  which 
it  now  bears.  The  specimens  of  it  exhibited  were  taken,  on  the  24th  May  last, 
at  Wright's  Island,  in  the  Gatineau. 

The  two  cases  upon  the  table  contain  specimens  of  the  beetles  described, 
as  well  as  others,  in  all,  forty  species  of  Ottawa  coleoptera  injurious  to  the 
pine,  viz. : — 


SCARAELEID/i:. 

3426  Dichelonycha  albicollis.  Buna. 

BUFRESTIDiE. 

3683  Chalcophora  virginiensis,  Drury. 

3684  "  liberta,  Germ. 
3686           "  fortis,  Lee, 
3696  Dicerca  tenebrosa,  Kirby, 
3715  Buprestis  maculiventris.  Say. 
3718         "         consularis,  Gory. 
3721         •'         striata,  Fabr. 

3735  Melanopbila  fulvoguttata,  Harris. 
3768  ChrysoDothris  Hambii,  Hentz, 

CEBAUBYCIDM. 

4915  OrthoBoma  cylindricus,  Fabr. 
4924  Tragosoma  HairLdi,  Lee. 

4927  Ajsemum  moDstum,  Hald.  ^ 

4928  "        atrum,  Mnn. 
4932  Criocepbalus  agrestis,  Kirby. 

4960  Callidum  antennatum,  Ne^imi. 

4961  "       janthinum,  Lee. 

5153  Atimia  oonfusa,  tkiy. 

5165  Rhagium  lineatum,  Oliv. 

5323  Monobammusscutellatus,  Say. 

5325  "  confusor,  Kirby. 

Now.— The  numbers  in  the  above  list  are 
<an  Coleoptera. 


5326  Monohammu3marmoratus,i2a?kf. 
"  dentator,  Fabr. 

CHRYSOMELIDiB. 

5609  Cryptocephalus  notatus,  Fabr. 

5676  Glyptoscelis  hirtus,  Oliv. 

5740  Chrysomela  philadelphica,  Iavm. 

CURCULIONIPiE. 

8853  Scythropus  elegans,  Coup^. 
8928  Hylobius  pales,  Herbst. 
8931  "        stupidus,  Seh. 

8934  Pissodes  strobi,  Peck. 
8937        "        aflinis,  Rand. 
8990  Dorytomus  mucidus,  Say 

SCOLYTIDiK. 

9501  Pityophthorus  materiarius,  Fitck. 
9528  "  sparsus,  Lee. 

9546  Xyleborus  xy lographus.  Say. 
9562  Tomicus  calligraphus,  Germ. 
9568        "        pini,  tkiy. 

"        semicastaneus,  Mann. 

9619  Dendroctonus  terebrans,  Lee. 
9642  HyJurgops  pinifex.  Fitch. 
Hylastes  carbonarius.  Fitch. 

from  Crotch's  (revised)  CheckList  of  North  Ameri^ 


SIXTH  SOIREE. 

Friday,  11th  February,  1881:  J.  A.  Grant,  Esq.,  M.D.,  F.R.O.S.,  F.G.S. 
delivered  a  lecture  upon  "  The  Brain,  the  Gymnasium  of  the  Mind,"  which  might 
be  considered  a  continuation  of  his  lecture  upon  *'  The  Brain  "  in  last  year'g 
course,  and  was  in  like  manner  illustrated  by  the  dissection  of  a  human  brain,  as 
well  as  by  charts  and  a  series  of  skuUs.  He  contended  that  the  human  counten« 
ance,  which  derives  its  expression  from  the  influence  of  the  brain,  was  a  much 
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more  scientific  index  of  a  man's  mental  qualifications  tlian  the  shape  of  Kia  skull^ 
and  detailed  the  physical  composition  of  the  brain.  He  condemned  in  unsparing 
language  the  cramming  process  so  prevalent  in  our  public  system  of  education, 
and  earnestly  advocated'the  bestowal  of  more  attention  upon  the  physical  health 
of  the  young,  in  order  that  their  brains  might  first  be  properly  developed.  The 
lecturer  instanced  several  men  of  commanding  intellect  who  had  in  their  youth 
been  more  noted  for  athletic  skiU  than  for  mental  attainments. 


"NoTBB  ON  Two  Species  and  One  Genus  or  Fossils  from  the  Tuenton 
Limestone,  Ottawa."    Mr.  W.  R  Billings. 

1.  LwheTWcnnus  a-ateriformisy  Hall.— I  have  to  record  the  discovery  of  tlm 
species  in  the  Trenton  Limestone  at  Rochebterviile.  Previous  to  this  no  species 
of  lAchmocrin'us  \sa  been  observed  in  the  Trenton  Limestone,  being  confined  to 
the  Utica  Slate  and  lowet  part  of  the  Hud8on  River  Group.  There  are  four 
recorded  species  of  this  genus,  and  L.  cratenformu  is  the  lowest  in  time,  it  alone 
having  been  found  so  low  as  the  Utica  Slate,  while  the  others  belong  to  the 
Hudson  River  Qrodp.  Mv  specimens  are  imperfect,  are  two  in  number,  and 
were  discovered  associated,  with  Lircrophycus  Ottaicatiisis,  Paleophjctu  obKurm^ 
Pasceolm  globosw,  ChmtUis  petn>poliianvSy  C.  discoideui,  Hylodictya  acuta,  Mur- 
ckwyivia  bellicincta,  M.  qmcilia,  Orthis  tesstudinaria,  0.  svhquadratu,  Ijeptetm  sericea 
and  Eeterocrinvs  Canancngis. 

2.  Fleurocystites  filitextvSf  BiU. — This  species  was  founded  upon  an  imper- 
fect specimen  which  had  lost  a  part  of  the  base  containing  the  greater  portion  of 
the  basal  rhomb.  Tlie  condition  of  the  specimen  rendered  it  doubtful  whether 
another  specimen,  figured  on  the  same  plate*  belonged  to  the  species  under 
consideration  or  to  /*.  Elegans.  During  the  past  summer  1  was  fortunate 
enough  to  obtain  a  suite  of  specimens  of  F.fiitextusj  ranging  in  size  from  6*5 
inch  to  1*5  inches  in  length  of  l)ody  (head  of  most  authors)  ;  and  a  careful  ex- 
amination has  caused  me  to  form  the  opinion  that  the  figure  originally  taken  as 
doubtful  belongs  to  this  species.  The  specimens  in  my  Dossession  appear  to  show 
that  the  peculiarities  of  the  upper  rhombs,  the  size  of  the  irregular  plates  on  the 
ventral  side,  and  the  general  form  of  the  body,  afi'ord  excellent  specific  means  of 
distinction,  but  the  b^al  rhomb  in  some  specimens  is  hardly  di^«tinguishable  from 
P,  EUganSy  while  in  others  it  presents  the  rounded  comers  of  the  typical 
bpecimen. 

3.  Gtiim  CarahiKrinuSy  Bill. — I  give  a  note  on  this  genus  principally  to 
point  out  how  the  freshest  beginner  in  the  study  of  a  scientific  subject  may  be  of 
use  in  collecting  factn  to  aid  a  scientific  authority  in  generalization.  The  genua 
1  am  considering  was  founded  in  1856.  and  three  speaes  described.  A  specimen 
of  one  of  these  species  alone  exhibited  the  aeygos  plates,  the  peculiarities  of 
which  separated  the  genus  from  Cyathocrinm.  No  other  species  have  since  been 
described  ;  nor  has  the  discovery  of  new  specimens  been  recorded.  In  the  "  Pro- 
ceedings of  the  Academy  of  Natural  Sciences,  Philadelphia,"  Nov.  4,  1879,  Mr. 
C^uarles  Wachsmuth,  the  highest  American  authority  on  the  Palaeozoic  Orinoida^ 
stated  the  opiniont  that  "Carabocrinw  is  founded  upon  a  malformed  or  recuper- 
ated Cyaihocrlmis.^*     The  anomalous  form  of  the  azygos  plates  was  dwelt  on 

•  Fig.  2,  Decade  a,  O.  S.  C.  t  Ucvlhion  of  the  hii;r<KTiniMl#a,  |>sitfe  144. 
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in  ^etaily  and  tihe  diatingiiislied  author  stated  the  view  that  they  were  portiona  of 
a  angle  phite  ^  which  was  accidentally  broken  during  the  life  of  the  aumal,  and 
afterwards- recuperated,  leaving  marks  of  fracture  which  601iA|n  took  to  be 
sutures  between  the  plates."  Suiing  last  Spring  I  collected  a  small  specimen  of 
a  si)eeie8  of  this  ffenus,  and  shortly  after  was  favored  with  a  view  of  another 
specimen  (likely  of  a  new  species),  which  Dr.  Grant  had  sent  him  from  fiellevilLt, 
in  company  with  specimens  of  a  new  species  of  Porocrinus,  for  description.  Both 
the  8|>ecimens  had  the  identical  arrangement  of  azygos  plates  snown  in  the 
generic  diagram.*  I  communicated  the  result  of  my  examination  to  Mr.  Wach- 
smuth,  and  he  at  once  stated  that  he  would  abandon  his  view. 


SEVENTH  SOIREE. 
Friday,  25th  February,  1881.—"  LiLiACBiE,"  by  Lncur.-CoL.  Wm.  Whitk. 

I  propose  to  devote  our  time  this  evening  to  the  gtwoMlAUm^  Irom 
which  the  order  LUdacea  derives  its  name.  Thi^  genus  includes  plants  with 
scaly  bulbs,  from  which  arise  leafy  stems,  bearing  at  the  top  from  one  to  many 
large  showy  flowers.  The  stem  leaves  arc  alternate  or  whoried,  short  and  usually 
aesule,  except  the  two  eastern  forms,  which  have  heart-shaped  leaves  and  long 
petioles.  The  great  characteristic  of  the  Ti^er  Group,  and  one  by  which  they  are 
easUv  propagated,  is  the  constant  presence  m  the  axils  of  each  leaf  of  one  to  three 
bulblets,  UUDV  and  black,  about  the  size  of  peas,  which,  in  the  Autumn,  fall,  or  are 
gathered,  and  in  three  years'  time  wiD,  if  cultivated,  produce  flowering  bulbs. 

The  flower  of  the  lily  consists  of  six  petal-like  divisions  or  sepals,  either  dis- 
tinct or  partlv  united  below,  and  spreading  or  recurved  above,  formin^^  a  funnel- 
ahaped  or  beU-shaped  perianth.  EAch  of  the  divisions  has  a  honey-bearmg  furrow 
at  the  base. 

The  genus  LUivm  has  been  sub-divided  by  Professor  Baker,  of  Kew,  into 
five  sub-genera  ;  each  being  perfectly  distinct  from  the  others,  so  tnat  anv  person 
who  will  take  the  trouble  to  master  the  characters  of  these  Ave  sub-genera  will 
have  no  difficulty  in  referring  to  its  proper  position  any  specimen  which  may  be 
ond^  consideration. 

According  to  Professor  Baker's  classification,  the  first  sub-genus  is — 

(hrddocrinurn,  —The  perianth  is  funnel-shaped,  with  oblanceolate  segments, 
falcate  only  at  the  apex.  Leaves  large,  rotundate-cordate,  very  different  to  the 
lanceolate  or  linear  leaves  of  all  the  others,  with  true  petioles  sometimes  as  long 
aa  Uie  leaves.  The  only  two  lilies  at  present  known  belonging  to  this  sub-genus 
are  the  heart-shaped  leaved. (L.  eordijmum)  lily  from  Japan,  and  the  Giant  Lily 
(L,  gigantevm)  from  the  Himalayas.  This  sub-genus  Ib  at  the  same  time  the  finest 
and  most  distinct  of  all  true  lilies,  being  compktely  different  from  all  the  rest  in 
poKessing  long  petioles,  and  in  the  shape  and  veining  of  its  leaves. 

The  second  sub-genus  has  been  named — 

EuUrwn. — Perianth  funnel-shaped,  with  oblanceokte  segments,  falcate  only 
at  the  apex,  stamens  slighUy  curved  parallel  with  the  style,  lines  linear  or  lance- 
shaped,  sesdle  or  Hiearly  so,  flowers  fragrant,  often  whit&  never  red.  Of  this  sub^ 
genus  there  are  twelve  species  known  to  the  Old  World,  of  which  the  one  best 
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kno^m  is  the  Wlute  lily  of  our  gardens  (L.  Candddmn),  The  white  Japan  Lilv 
(L.  hnqifiorvm),  which  also  belongs  to  this  sab-genns,  is  now  frequently  met  witn 
in  cultivation,  but  is  rathe?  tender  in  our  severe  climate. 

The  tmrd  sub-genus  is — 

Anhdirum. — Perianth  open,  funnel-shaped,  with  deeply  spreading  segments, 
which  are  broadest  below  the  middle  ;  stamens  diverging  from  the  curved  style. 
Leaves  sessile,  as  in  the  Tiger  Lily,  and  with  short  stalks,  as  in  Auratum  and 
iipecmvm.  Tnere  are  only  four  species  in  this  sub-genus,  but  three  of  the  four, 
the  Tiger  Lily  {L.  Tigrinum),  the  Golden  Lily  [L.  auratum),  and  the  red-spotted 
Japan  Lily  (L.  speciomm),  ori^ally  introduced  as  L.  lancifolmmy  are  now  to  be 
met  with  in  most  large  collections. 

The  next,  the  fourth  sub-genus,  is — 

Isolirion,  erect-flowered  lilies.— Perianth  broadly  funnel-shaped,  standing 
erect  for  a  considerable  time,  usually  brilliant  red  or  yellow,  segments  oblong, 
lance-shaped,  or  spathulate,  stamens  diverging  on  every  side  from  the  erect  style. 
Leaves  in  whork,  as  in  L.  PkUadelphicurrif  or  scattered,  as  in  L.  OateAm.  LUtum 
PhiUtdelphicvm  k' common  in  open  copses  throughout  Western  Canada  and  the 
Northern  United  States,  stretching  westward  to  ihe  Rocky  Mountains,  and  south- 
ward alon^  the  AUeghanies  to  North  Carolina.  It  was  introduced  to  England  in 
1754.  Likum  Cate^cei  is  also  an  American  lily.  It  is  found  from  Carolina  to 
Georgia,  taking,  in  the  South,  the  place  occupied  by  L,  PhUaddphicum  in  the 
Korth.  This  lily  does  not  usually  succeed  well  under  cultivation,  and  is  therefore 
rarely  met  with  in  eardens. 

The  fifth  and  last  sub-genus  is  the 

Martaaon.  or  Turks-cap  Lilies. — Mowera  in  racemes,  nodding,  dotted 
usually  of  a  brilliant  red  or  orange  colour  ;  perianth  broadly  campanumte  ;  seg- 
ments lance-shaped,  deeply  falcate,  grooves  deep  ;  stamens  diverging  on  all  sides 
from  the  curved  style.  In  this  sub-g[enus  we  have  twenty-three  species,  including 
many  superb  forms: — ExceUum,  with  its  tall,  peculiarly  graceful,  nankeen- 
coloured  flowers,  so  exquisitely  scented ;  Canadmse,  with  its  beautiful  nodding, 
bells,  one  of  the  first  introduced  to  European  gaidens  from  this  continent,  figur^ 
in  Parkinson's  Paradisus  in  1629 ;  the  purple  Marta^gon,  which  puts  forth  its 
flowers  in  the  early  summer  months  ;  and  several  others  not  less  handsome,  but 
not  so  generally  known. 

The  genus  LUvum  (the  name  lily  is  said  to  be  derived  from  a  Celtic  word 
"li,"BignifyiDg  whiteness,  the  Hly  having  been  long  considered  an  emblem  of 
purity),  as  you  will  already  have  observed,  embraces  several  of  the  most  remarkable 
species  in  the  whole  vegetable  kingdom,  distinguished  by  elegance,  size  and 
variety  of  colour ;  ranging  in  size  from  the  dwarf  forms  of  Umbellalum,  with 
flowers  only  six  or  eight  inches  from  the  ground^  to  the  magnificent  Giant  Lily  of 
the  Himalayas,  bearing  its  crown  of  blossoms  eight  or  nine  feet  higL  Lilies  are 
among  the  oldest  and  best  known  flowers  of  our  gardens  ;  they  are  also  among 
the  most  recent  introductions  of  plant  collectors. 

The  White  Lily  {L.  Canodidum)  is  said  to  be  a  native  o^  the  eastern 
islands  of  the  Mediterranean.  It  has  been  cultivated  in  England  since  the  days  of 
John  Geraide,  a  surgeon  and  botanist,  who  was  bom  in  Che^hire  in  1547,  and  died 
in  1607.    Yet,  with  this  exception,  lilies  may  be  said  to  be  of  recent  introduction. 

In  1774  Linnseus  found  only  nine  species  to  describe,  of  which  five  be* 
longed  to  the  Old  World  exclusively  ;  three,  ^wpefbum,  Chnudense  and  PhUaddphu 
cwrny  to  North  America ;  and  one,  Kamschatkmaef  said  to  be  common  to  both 
continents.  This  latter,  however,  appears  to  have  been  re-named,  as  I  am  unable 
to  identify  it  in  more  recent  classifications.  Shortly  after  the  time  of  linnseus,  the 
Pyienean  (X.  PyrenMcum),  the  Orange  (L,  Otoceum)^  and  Catesby's  Lily  (L. 
Cat^boeOf  were  added  to  the  lift 
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Towards  the  dose  of  the  lart  century,  Thunbery;;  published  a  work  on  the 
flora  of  Japan,  and  introdnced  to  the  world  some  of  the  wonderful  species  from 
that  country.  About  1823  Dr.  Van  Siebold,  of  Wurzberg,  visited  Japan  in  the 
capacity  of  physician  to  the  Dutch  Embassy,  and  up  to  his  death,  in  1866,  never 
ceased  to  collect  and  to  encourage  the  collection  of  these  plants  for  introduction 
ini6  Europe. 

In  1804,  the  now  well-known  Tiger  Lily  {L.  Tiffrinum)  was  broneht  fro  m 
Japan  by  Captain  Kirkpatrick.  The  attractiveness  of  its  brilliant  red  flowers, 
joined  to  the  hardiness  of  the  plant,  which  enables  it  to  withstand  the  extreme 
cold  of  Canada,  and  to  flourish  in  the  moist  chmate  of  Britain  equally  well^  has 
rendered  it  for  many  years  past  one  of  the  best  known  and  most  generally  culti- 
vated of  all  lilies. 

It  is  only  quite  recently,  ho wever,  that  the  most  magnificent  lilies  of  Japan 
have  become  generally  known,  the  splendid  Golden  Lily  {L.  auratum)  having  only 
come  into  general  cultivation  within  the  last  ten  or  twelve  years.  Lilies  are  sup- 
posed to  have  been  cultivated  in  Japan  for  centuries  with  as  much  care  and 
attention  as  have  been  given  to  the  production  of  tulips  and  hyacinths  in 
Holland. 

It  is  somewhat  singular,  considering  how  much  attention  has  been  given 
of  late  years  to  the  introduction  and  cultivation  of  lilies,  that  the  origin  of 
two  of  the  most  beautiful  species  in  cultivation  is  unknown. 

The  Nankeen  Lily  {L,  Excdmm),  a  beautiful  sweet-scented  lily  of  the 
Martagon  sub-genus,  closdy  resembling  in  form  and  general  appearance  the  well- 
known  White  Idly  (L,  Candidum),  is  one  of  them  ;  and  Brown's  Lily  (L.  Brotonii), 
a  lily  of  the  Umatforum  type,  having  the  outside  of  the  petals  a  deep  chocolate 
colour,  18  the  other.  L.  Mxcdmm  (or  Testacmniy  as  it  is  frequently  called,)  is  un-' 
known  in  a  wild  state,  and  is  supposed  to  be  a  hybrid  between  the  common 
White  Lily  {L,  Ckindidvnn)  and  scarlet  Turk's-cap  {L.  Chalcedonicvm.  L,  Brovmii 
is  believed  to  have  been  introduced  from  China  or  Japan,  but  nothing  certain 
seems  to  be  known  either  as  to  the  place  from  whence  it  came  or  the  person  who 
first  brought  it  into  notice« 

#  #  #  #  #  #  # 

On  the  same  evening  an  instructive  paper  was  read  by  Mr.  J.  Martin 
''  On  the  study  of  Botany."  He  described  the  different  parte  of  plants,  their 
functions  in  the  economy  of  nature,  and  the  simplicity  of  the  method  of  classi- 
fication that  had  been  adopted  by  botanists  ;  and  urged  the  claims  of  the  science 
of  botany  on  the  younger  members  of  the  Club  in  an  able  and  interesting 
manner. 


EIGHTH  SOIREE. 
Friday,  11th  March,  1881  :  On  this  evening  a  lecture  was  delivered  by 
Pruf.  J.  Macoun,  F.L.S.,  Botanist  to  the  Canadian  Government,  on  "The  Capa- 
bilities of  the  Psairie  Lands  of  the  Great  North- West,  as  shown  by  their  Fauna 
and  Flora.''  The  lecturer  first  explained  the  laws  of  geographical  distribution, 
by  which,  for  example,  the  geologist  can  state  the  horizon  to  which  certain  fossils 
must  belong,  and  the  botanist  determine,  by  the  inspection  of  plants  from  a 
certain  l^^catity,  the  character  of  tb^  soil  mi  ot  the  dimate,  »nd  the  coi^^uent 
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adaptability  of  the  district  for  the  growth  of  certain  varieties  of  cultivated  plants. 
He  asserted  that  this  botanical  test  was  the  only  true  criterion  by  which  the  agri- 
cultoral  status  of  any  district  should  be  judged.  In  the  North- West  every  species 
of  plant  was  found  to  have  its  particular  habitat  as  regards  soil  and  moisture. 
This  fact  had  been  realized  by  the  members  of  the  Geological  Survey,  for  in  the 
last  report  Prot  Bell  had  stated  that  "  the  information  derived  from  a  study  of 
the  distribution  of  trees  and  shrubs,  and  of  the  flora  generally  in  any  district, 
affords  one  of  the  most  certain  means  of  judging  the  climate  for  agricultural 
purposes."  Such  a  test  had  been  applied  by  him  in  his  explorations  of  the  Peace 
Biver  country  during  1872  and  1875.  Many  excursions  off  the  direct  line  of 
travel  were  made  in  descending  the  river,  and  all  the  species  of  plants  notedj 
with  the  exception  of  three,  were  similar  to  those  of  Ontario,  whence  he  deduced 
that  the  summer  climate  of  the  Peace  Biver  region  was  similar  to  that  of  Ontario, 
aud  that  the  same  cereals  which  came  to  perfection  in  the  latter  place  would  do 
so  in  the  former.  Actual  cultivation  had  since  fully  proved  the  truth  of  that 
deduction.  The  previous  season  he  had  visited  the  Cypress  Bills  region,  and 
received  unfavourable  impressions  of  it  on  account  of  the  number  of  Bocky 
Mountain  species  of  plants  growing  there.  He  at  once  concluded  that  the  district 
would  not  ripen  cereals,  and  further  observation  justified  that  conclusion.  With 
reference  to  the  large  tracts  of  alkaline  lauds,  so  generally  denounced  as  sterile 
and  incapable  of  cultivation,  he  explained  that  their  apparent  aridity  and  want 
of  vegetation  was  nearly  always  due  to  causes  which  cultivation  of  the  soil  would 
remove.  Holland,  principally  an  old  sea-bottom,  was  noted  for  its  fertility,  and 
salt  marshes  when  reclaimed  from  the  sea,  as  in  the  Basin  of  Minas,  were  known  • 
to  form  the  best  pastures  in  the  worid,  although  salt  lands  were  said  to  be  regions 
of  sterility.  Yet  he  knew  that  on  the  alkaline  soil,  even  where  the  cactus  and 
sage-bush  grew,  the  grass  was  always  cropped  short  1^  the  cattle,  and  from  his 
observations  he  believed  them  to  be  some  of  the  best  pasture  lands  in  the  world. 
On  these  soils  also  seaside  plants,  such  as  the  cabbage,  grew  in  great  luxuriance. 
Passing  on,  the  lecturer  alluded  to  the  warm  and  cold  soils  of  the  YBft  interior, 
and  stated  that  neariy  all  the  prairie  uplands  were  covered  with  a  warm  soil,  and, 
from  the  nature  of  the  flora,  he  was  positive  that  frosts  would  never  do  serious 
injury  in  these  localities.  The  river  silts  and  clays  produced  plants  that  were 
boreal  in  their  tendency,  as  contrasted  with  the  southern  plants  found  growing  on 
the  uplands ;  and  in  the  river  valley  crops  invariably  suffered  from  frost  The 
farmers  were  rapidly  learning  this  hot^  and,  ayoiding  the  loamy  lands  of  the 
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TtSlejB,  preferred  the  dry  exposed  prairies  formedy  neglected,  but  now  found  to 
be  incomparably  superior,  for  the  growth  of  cereals,  to  the  lower  but  cooler  lands. 
It  was  found  that  on  the  warmer  soil  of  the  prairies  the  crops  ripened  three 
weeks  earlier  than  in  the  rirer  valleys  and  the  colder  lands  of  Manitoba.  Hence, 
the  second  prairie  steppe,  beginning  one  hundred  miles  west  of  Winnipeg  and 
extending  to  the  Saskatchewan)  would  be  found  far  superior  to  Manitoba  for  the 
growth  of  cereals,  because  there  a  certainty  of  at  all  times  ripening  the  crops  was 
assured.  Although  summer  frosts  might  occassionally  make  their  appearance  in 
the  valleys,  there  were  none,  or  scarcely  any,  on  the  level  plateaux.  Last  year 
crops  put  in  after  the  16th  June  had  been  injured  by  frost,  but  only  severely  in 
the  valleys.  With  regard  to  rain,  little  fell  before  the  crops  were  planted,  but 
after  that  there  was  an  ample  fall  to  secure  their  fall  growth.  The  lecturer  then 
enunciated  an  important  botanical  law,  as  accounting  for  the  well-known  heavy 
cropa  of  grain  secured  so  far  north.  This  was  the  law  of  wonderfully  increased 
reproduction  as  plants  approached  their  outer,  or  northern,  limit  Hence,  the 
cereab  grown  in  the  districts  alluded  to,  so  near  the  extreme  northern  limit,  were 
found  to  be  more  prolific  than  those  grown  anywhere  else.  Ordinarily,  on  an  ear 
of  wheat  grown  in  Ontario  each  fascicle  contained  but  two  grains.  In  Winnipeg 
they  averaged  two  and  a-half,  at  Prince  Albert  four,  and  at  Edmonton  nearly  five. 
When  it  was  taken  into  account  that  the  heads  also  increased  in  length,  it  was 
not  difficult  to  understand  that  the  same  number  of  stalks  that  would  produce 
fifteen  to  twenty  bushels  to  the  acre  in  Ontario  would  yield  twenty-five  bushels 
at  Winnipeg,  and  from  thirty  to  forty  bushels  farther  north.  As  regarded  the 
grasses  found  in  various  parts  of  the  countiy,  the  same  species  grew  under  the  east- 
em  base  of  the  Rocky  Mountains  as  were  found  farther  east,  and  commonly  sup- 
posed to  be  inferior  in  quality.  The  only  difference  was,  that  on  the  dry  plains  of 
the  south  hardly  any  grasses  produced  large  crops  of  seeds,  so  that  the  fodder 
afforded  by  the  natural  drying  up  of  the  grasses  was  richer  in  nutriment,  nearly 
equalling  first-class  hay.  The  '*  buffalo  grass,"  incorrectly  named  **  wild  oats,"  did 
not,  as  often  stated,  harm  either  sheep,  horses  or  cattle.  Referring  to  Capt.  7al- 
User's  assertion,  that  the  country  near  the  Red  Deer  Lakes  was  barren,  he 
explained  that  this  was  due  to  buffalo  and  deer  having  eaten  the  district  bare. 
In  1879  the  same  tract  of  land  was  covered  with  waving  grass,  but  not  a 
quadruped  was  to  be  seen  there.  The  land  which  had  supported  millions  of 
boffaloes  could  assuredly  not  be  called  barren,  but  could  feed  cattle  for  the  English 
nuurket,  and  also  supply  the  wheat)  fiax  and  hemp  so  largely  imported  from 
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Russia  by  the  Mother  Countiy,  for  its  climate  was  similar  to  that  of  Southern 
Russia,  which  supplied  all  these  commodities.  While  considering  the  stock- 
raising  capabilities  of  the  country,  he  referred  to  the  popular  belief  that  cattle 
fatten  on  the  grazing  lands  of  Texas  and  warm  districts  of  the  South,  character- 
izing it  as  a  fallacy,  as  shown  by  the  custom  amongst  graziers  of  driving  their 
herds  northward  to  fatten.  This  was  also  in  obedience  to  a  well-known  law 
which  provided  that  the  farther  north  animals  were  found  the  greater  was  their 
capacity  for  putting  on  f&t.  On  this  ground  he  was  convinced  of  the  great  advan- 
tages possessed  by  the  North-West  as  a  cattle-raising  country.  A  few  years  ago 
Major  Butler  had  styled  this  country  the  Qreat  Lone  Land,  but  it  was  being 
rapidly  settled,  and  was  destined,  in  the  near  future,  to  be  a  great  grain-producing 
and  stock-raising  country,  sustaining  a  large  population  and  exporting  an  immense 
surplus  of  grain  and  meat. 
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FLORA  OTTAW^AENSIS- 


ADDITIONS  TO  LIST  OF  1879*1880. 


NYMPHJSACB^.  BBTULACEiB. 

Napharlateum,  Smith.  Betula  lenta,  L. 

AlnoB  ▼iriiis.  D.  C. 

SARRACENIACKiE.  tu:  oui,  */.  x/. 

Skmcenia  parparda,  L.  salicace*. 
V,  hiterophjlla.  Salix  myitilloides,  L. 

ROSACEA.  NAIADACXiE. 

Amelanchier  CftDadensi^  T.  and  Q.  Zannichellia  palustria,  Micheli 
V.  Botiyapiom,  Oray.  Potamogeton  Vaseyi,  Bobbins. 

CRASSULACEiE,  AU8HACBJB. 

Sedam  Telephiam,  L.  Schenchzeria  palostris.  L. 

Sagittaria  giaminea.  Michx. 

HAMAMELACEA.  --o  o  --> 

Hamamelis  Virginica,  L.  orchidacrb. 

_  *  Habenaria  fimbriata,  R.  Br, 

CUCURBITACB.E.  virescen^  Spreng. 
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Ruflda  by  the  Mother  Countiy,  for  its  climate  was  similar  to  that  of  Southern 
Russia,  which  supplied  all  these  commodities.  While  considering  the  stock- 
raising  capabilities  of  the  country,  he  referred  to  the  popular  belief  that  cattle 
fatten  on  the  grazing  lands  of  Texas  and  warm  districts  of  the  South,  character- 
izing it  as  a  fallacy,  as  shown  by  the  custom  amongst  graziers  of  driving  their 
herds  north  ^ard  to  fatten.  This  was  also  in  obedience  to  a  well-known  law 
which  provided  that  the  farther  north  animals  were  found  the  greater  was  their 
capacity  for  putting  on  fat.  On  this  ground  he  was  convinced  of  the  great  advan- 
tages possessed  by  the  North-West  as  a  cattle-rainng  country.  A  few  years  ago 
Major  Butler  had  styled  this  country  the  Great  Lone  Land,  but  it  was  being 
rapidly  settled,  and  was  destined,  in  the  near  future,  to  be  a  great  grain-producing 
and  stock-raising  country,  sustaining  a  large  population  and  exporting  an  immense 
surplus  of  grain  and  meat 


Errata— Eora  Ottawaensis,  page  41. 

Pw  "  Nuphar  luteum,  Smith  -  rwd  "  Nuphar  luteum.  Smith,    vat. r 

For  "  Sarracenia  purpuret,  L.       l 

1>.  hiterophyUa"     {     ''*^  "^-  P»»n»urea,  L.  vat,  heterophylla,  Torr." 

OmiA  "BoflACBiB.   Amelanchier  Canadensis,  T.  &  G.  ) 

V,  Botiyapium.  Gray.**     ( 

For  "  Sedum  Telephium,  L  "  rwd  » Stdum  Telephium,  L." 
For  "  Senecia  vulgaris,  L."  read  **Senecio  vulgaris,  L." 
For  "  Pyrola  rotundifolia,  L.       ) 

V.  Uliginosa,  G.*^  {     *^*^  *'  ^*  ro*«ndlfolia.  L.,  v.  uUginosa,  G.** 

For  "  L4BiATBiB  "  rtad  "  Labiatjb." 
For  *•  Lyoopus  EuFopsBus,  L.  ) 

V.  integrifolla,  G.**      (     '^"^  "^  Europwig,  L.,  var,  inteyrifollus,  G."   ; 

For  "  Nioaudra  **  read  "NieandroT 
For  "  Urtica  DIoIca.  L."  read  "(Trtica  dioiea,  L.- 
For  "  Schenchzeria  -  read  "  Scbenchieria.'* 
For  **  Oarex  irrigna**  read  "  C.  irrigua." 
For  "  Poa  Scrotina  "  read  "  Poa  serothuL** 
For  **  Asptoainm  Filix-Fcomina.  -i 

V.  Michauxil,  Mettenius."   f    ^^^  "^  FlUx-fannina,  Berah..  v.  Micbauxll,  MetteniQa.** 
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FLORA  OTTA^A/^AENSIS. 


ADDITIONS  TO  LIST  OF  1S79-1880. 


NYMPH£ACS£. 

Nuphar  lateum,  Smith. 

SARRAOENIACKi:. 

Skrracenia  porpurda,  L. 
V.  MterophyUa. 

ROSACEA. 

Amelanchier  Canadensis,  T.  and  Q. 
V.  Botryapium,  Gray. 

CRASSULACEiE. 

Sedum  Telephium,  L. 

HAMAHELAGE^. 

Hamamelis  Yirginica,  L. 

CUCURBITACB^. 

Sicyos  angulatus,  L. 

COMPOSITiB. 

Aster  sastivus,  Ait. 
Senecia  vulgaris,  L. 
Ciraium  muticum,  Michx. 
Onopordon  Acanthiumy  L. 

ERiOAGKiE. 

Pyrola'rotundifolia,  L. 
.. V,  Uiiginosa,  Q. 

SCROPHULARIACBJfi. 

Idnaiia  vtilgaris,  MilL 

LABIATEiE. 

Lycopus  Europaeus,  L. 
. . V,  integrifolia,  Q. 

SOLAKACEiE. 

Nicaudra  Phytaloides,  Gsertn. 

CHENOPODIACEJB. 

Chmapodiwgi^  Ambroncideif  L. 
URTICAOBA. 

Urtiea  Dioica,  L. 


BETULACEiS. 

Betula  lenta,  L. 
Alnus  yirilis,  D.  C. 

SALICACEA. 

Salix  myrtilloides,  L. 

NAIADACEiE. 

Zannichellia  palustris,  Micheli 
Potamogeton  Vaseyi,  Bobbins. 

ALISHACKfi. 

Schenchzeria  palostris,  L. 
Sagittaria graminea,  Michx. 

ORCHIDACEiB. 

Habenaria  fimbriata,  B.  Br, 
virescens,  Spreng. 

OTPERACEA. 

Carex  Backii,  Boott 

limosa,  L. 

irrigna,  Smith. 

arctata^  Boott* 

^filif ormis,  L. 

longirostris,  Ton. 

ORAMINEiE. 

Vilifa  vaginseflora,  Torr. 
Agrostis  perennans,  Tuckerm. 
Muhlenbergia  sylvatica,  T.  and  Q. 
Poa  csesia.  Smith. 

Scrotma,  Ebrhart. 
Festuca  nutans,  Willd. 
Triticum  caninum,  L. 
Qymnostichum  Hystiix,  Schreb. 
Avena  striata,  Michx. 
Millium  effusum,  L. 
Paniciim  capillare,  L. 

FILICES. 

Asplenium  Filix-Foemina. 

tr.  Mi^'hiinTiij  Mettenius. 
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DESCRIPTION  OP  A  NEW  SPECIES  OP  POROCMNUS, 

FROM  THK  TRXNtON  LIMBBTDITB. 

With  remarks  onihe  Genus,  by  JAMES  GRANT,  M.D.;  F.R£,S.;  F.GS.y  etc. 


GiNtrs  PoBOCRiNas,  Billings. 

PorocnnuSf  Billings,  Report  Qeological  Survey  of  Canada,  1866. 

Porocrinusy  Billinga,  Decade  3,  Geological  Survey  of  Canada,  1859. 

Porocrinnsy  Meek  and  Wortlien,  Proc,  Acad.  Nat  ScL  Phila.,  1865. 

This  genus  was  founded  on  one  species  from  the  Trenton  Limestone  at 
Ottawa  :— P.  CkmicuSf  the  tvpe  of  the  genus.  In  the  Proceedings  of  the  Academy 
of  Natural  Sciences,  Philaaelphia,  1865,  Meek  and  Worthen  described  P.  Peniago- 
nta,  from  the  Trenton  Limestone,  and  P.  Orastui  from  the  Hudson  River  Group, 
both  from  Illinois. 

We  have  now  a  new  species  from  the  Trenton  Limestone  at  Belleville,  dis- 
covered by  Mr.  W.  R.  Smitl^  of  that  city. 

The  specimens  examined  exhibit  some  new  features,  which  do  not,  however, 
in  any  way  invalidate  the  ori^al  desciiption  of  the  genus. 

In  the  oriflinal  description  of  P.  (imicus  the  pores  are  spoken  of  as  "  fine 
elongated  paraUei  slits  which  appear  to  penetrate  through  the  plates."  In  the 
descriptions  of  P.  PentOfgonus  and  P.  Orastus  the  divisions  between  the  pores  are 
mentioned  as  ''  plates."  A  careful  examination  of  the  >iiew  specimens,  about  to 
be  described,  show  that  the  pores  do  not  open  on  the  outride  surface,  each  pair  of 
plates  being  extemallv  arched,  making  the  h3rdrospires  appear  like  one  side  of  a 
collection  of  flat  black  tubes  placed  side  by  side,  while  one  specimen  (Fig.  2)  has 
on  several  of  the  hydrospires  a  thin  investing  membrane,  as  in  Paleocvstitis  and 
Comarocystitis,  E.  Billings  states  that  in  these  last  named  genera  it  is  probable  that 
the  pores  are  not  visible  extemallv  unless  the  surface  is  worn.  I  nmcy  that  all 
the  species  of  Porocrinvs  already  founded  were  described  from  worn  specimens. 
The  membrane  mentioned  covers  each  hydrospire  completely  and  obliterates  the 
sutures  of  the  plates  where  it  covers  them. 

I  cannot  find  that  the  vault  plates  or  the  structure  of  the  arms  have  been 
before  observed.  Menk  and  Worthen,  in  deacribins  P.  OrasmUy  state  that  the  vault 
seems  to  consist  of  three  or  four  comparatively  Targe  plates."  The  vault  and 
arms  described  hereinafter  are  much  the  same  as  in  Oyaihocrmus  (as  revised  by 
Wachsmuth.) 

PoROORmus,  Smithi,  Sp.  Nov. 

Basah. — Five,  pentagonal  wider  than  high,  of  nearly  equal  size. 

Subrcutials. — Five  ;  three  nexagonal  and  two  heptagonal. 

Radiah, — One  by  five,  as  long  as  the  sub-radiats,  while  four  of  them  are 
wider,  hexagonal,  excepting  that  their  apices  are  notched  about  one- fifth  the 
length  of  the  plates  to  form  a  part  of  the  passages  of  the  arms,  and  in  two  of 
them  the  angle  adjacent  to  the  proboscis  is  wanting.  Articulating  facets  about 
one-quarter  the  width  of  the  radialp,  and  extending  downwards  nearly  to  their 
centres. 

BrcMaU, — One  by  five,  as  wide  as  arm  joints,  but  at  their  points  of 
greatest  length  nearly  three  times  as  long  as  an  arm  joint 

Azygos  plates  two,  the  lower  one  quadrangular,  resting  on  the  two  hepta- 

Sonal  plates ;  and  the  othw,  pentagonal,  supported  on  one  heptagonal  and  the 
)wer  azygos  plate. 
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Oupj  obconical  of  a  sub-pentagonal  ontline  viewed  from  below ;  at  the 
jnnetion  with  the  column  the  diameter  is  a  little  less  than  one-half  the  greatest  dia- 
meter.  SuHace  of  cup  ornamented  with  radiating  costse,  two  lines  of  which,  one 
each  at  the  centre  of  the  radials  and  sub-radiab,  form  zones  around  the  cup ; 
between  these  two  lines  others  pass  at  right  angles  across  the  sutures  of  the  plates, 
forming  a  series  of  triangles  ;  below  the  lower  zone,  from  the  centre  of  eacn  sub- 
radial,  a  single  costa  passes  downward  to  the  basals,  where  it  is  continueoL  one- 
half  on  each  plate  (without  Infurcation),  aad  expands  into  a  slightly  elevated  ring, 
encircling  the  base  of  the  cup. 

Each  rhomb,  or  hydrospire,  occupies  an  anele  of  three  separate  plates ; 
they  are  trilobate,  and  in  shape  bear  some  resemuance  to  a  yer^  stout  letter  Y, 
witn  pointed  terminations,  having  three  re-entermg  and  nine  salient  angles. 

The  angles  of  the  inter-costal  triangles  to  the  edges  of  the  hydrosplres  are 
atriated  in  lines  parallel  to  the  lines  of  Uie  spiracles.  These  striations  are  not 
even  srooves.  but  appear  to  be  formed  of  elongated,  shallow  pits  or  punctures 
placed  with  their  ends  in  contact 

Arms  simple,  apparently  long,  one  specimen  having  a  portion  of  an  arm. 
once  and  a  hair  the  length  of  the  cup,  but  slightly  reduced  in  diameter,  and 
without  branching  (Fig.  3).  The  same  specimen  shows  that  the  grooves  of  the 
arms  were  bordered  bv  erect  rows  of  plates  about  two-thirds  the  width  and  some- 
what less  than  one-hiif  the  depHi  of  the  arm  joints. 

VofuU  composed  of  five  large  plates  separated  by  broad  grooves  continuous 
with  the  upper  grooves  of  the  arms  and  radiating  from  the  centre  of  the  apex  ; 
four  of  these  fit  in  between  the  re-entering  angles  of  the  racUal  plates,  and  the  fifth 
(situated  immediately  over  the  probosds)  is  excavated  in  the  same  manner  as  the 
radials  on  either  side  of  the  upper  azygos  plate.  The  radiating  grooves 
appear  to  be  covered  with  double  rows  of  small  plates  interlocking  and  altemat- 
in^  with  one  another*  Only  one  specimen  has  been  examined  showing  the  sum- 
mit structure,  and  in  it  the  arrangement  of  plates  at  apex  could  not  be  satisfac- 
torily made  out.  A  small  tube  or  circular  opening  was  observed  at  the  lower 
end  of  one  of  the  grooves,  immediately  above  the  arm  notdies  (Figs.  1  and  6). 

The  proboscis  appears  to  have  been  short  and  made  up  of  lancet-shaped 
imbricating  plates,  but  as  the  area  immediately  around  it  has  none  of  the  plates 
preserved  m  the  only  specimen  possessing  this  organ,  it  cannot  be  spoken  ofwith 
certainty. 

Column  round,  with  a  small  pentagonal  canaL  In  the  specimens  examined 
only  small  portions  of  the  columns  are  preserved,  and  these  taper  to  such  a  degree 
that  the  diameter  is  reduced  from  one-q aarter  inch  to  one-fourteenth  inch  m  a 
proximal  fragment  of  column  three-eighths  of  an  inch  long ;  and  in  a  simUar 
portion  five-sixteenths  of  an  inch  long  from  one-quarter  incn  to  one-ninth  inch. 
The  separated  disks  of  column  appear  flat  and  smooth,  and  show  five  indistinct 
petaloia  deprespions  on  the  under  side  which  correspond  with  similar  elevations 
on  the  upper  side,  and  which  tenuinate  outward  on  the  line  of  sutures  of  basals; 
these  disks  do  not  reach  the  external  surface  of  the  column,  there  being  an  invest- 
ing sheath  or  covering  encircled  by  wavy  lines  at  distances  from  each  other  equal 
to  the  thicknesses  of  the  disks. 

This  species  differs  from  P.  GoniciLs  in  having  prominent  cost»  instead  of 
a  smooth  surface ;  in  having  wide  short  basals ;  in  having  the  external  shape  of 
the  hydrospires  trilobate  instead  of  being  spherical  triangles ;  as  also  in  its  greater 
size.  From  P.  Grastus  the  chief  points  ot  difference  are  that  the  sutures  are  not 
prominent,  nor  does  the  base  overhang  the  column,  while  the  hydrospires  are 
trilobate  throughout  P.  PeiUagonus  is  the  species  most  nearly  related  to  the  one 
now  under  consideration.  It  differs  in  the  shape  of  the  body  which  (in  P.  pen- 
toffonui)  is  obovoid  and  broadest  on  a  line  drawn  through  tiie  centre  of  the  sub- 
raoials ;  it  also  has  only  a  portion  of  the  hydrospires  trilobate  :  otherwise  it 
appears  to  agree  very  closely  with  our  new  species.  ^-^^-^^^^^^  by  GoOg  Ic 
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DESCRIPTION  OF  PLATR 


Fig.  1.  Side  view  of  a  tpechnen  o{  Pofoerinu$  SmUhi,  without  arms  or 
eolnnui. 

Ilg.  2*  An  imperfect  q[>eeimeD,  haying  a  membrane  eovering  two  of  the 
hydrotpires. 

Fig.  3.  Flattened  Bpecunen,  with  portions  of  arms  and  colonm. 

Figs.  4  and  5.  Sections  of  column  showing  size  of  central  canal,  ftc* 

Fig.  6.  Summit  structure  of  specimen  shown  in  Fig.  1. 

Ilg.  7.  One  of  the  sub-radial  plates  enlaiged. 

Fig.  8.  Diagram. 

Fig.  9.  Specimen  of  AgdacriniUs  IHcksomi  from  the  Cabinet  of  Dr.  Grant. 
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Annual  Report  of  the  Council. 


Ta  the  Members  of  theOUaioa  Fidd-Naturdlut^  Club: 

The  Council  elected  by  you  on  the  15tti  of  March,  1881*  in  sub- 
mitting their  report  upon  the  work  performed  during  the  year  just 
closed,  can  with  much  satisfaction  congratulate  you  upon  the  progress 
w^hich  the  Club  has  continued  to  make  in  the  investigation  of  the 
natural  history  of  the  locality.  Twenty  Council  meeting^  were  held, 
at  the  first  of  which  thr^e  standing  committees  -^ere  appointed  to  have/ 
charge  respectively  of  printing,  excdrsions  and  soirees!.  Much  work 
was'accoiDplished  by  these  pem^an^nt  committee^,  as  well  as  by  tem- 
poi-aty  ones  appointed  as  occasion  i*equ^ed.  The  Council  made  it  their 
first  duty  to  carefully  and  edmestly  consider  what  means  might' be 
adopted  to  stimulate  the  interest  of  the  members  in  the  objects  of  the 
Club,  and  to  secure  an  increase  in  the  work  perfdmied  by  them.  These 
deliberations  resulted  in  the  appointment  of  leaders  in  the  several 
brMicbes  of  natural  history- and  in  the  offer  of  prizes.  The  duties 
asBigned  %o  theleadcnrs  were  :— To  rendet  any  as^istaiiee  in  their  power 
to'  the  members  engaged  in  oollectibg  or  studying  in  their  re«peciive 
branches;  to  bring  together  i0v  mutual  aid  and  encouragement  *  the 
membefd  intetrested  in  the  same  subject ;  to  '  organize  and  direot 
working  parties ;  to  keep  notes  of  work  done  and  to  report  to  the 
'Council  at  the  dose  of  the  season.  Valuable  reports  wei'e  received  from 
the  several  seotidns,  proving"  the  value  of  the  ftysteih,  and  indicating 
that  much  work  'Bdight  be  aecen)pliahe€(  by  its  continuance.  F^r  the 
best  dollection  of  spleoimens  in  each  branch  a  prize  was  odered  as  an 
incentive  to  collectdrs,  and  as  an  inducement  to  others  to  study  the 
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natural  sciences.  Competition  was  open  to  every  member  of  the  Club, 
and  the  collections  were  to  be  made  personaUy  in  this  locality  during 
the  season,  and  to  be  submitted,  properly  arranged  and  named,  for 
examination  by  3 1st  December,  1881.  Special  prizes  were  also  offered 
by  the  President  to  members  making  the  largest  additions  to  the  lists 
of  plants  and  shells  already  published  in  the  Transactions  of  the  Club. 
Of  the  latter,  that  for  additions  to  the  lists  of  plants  was  awarded  to  Mr. 
H.  M.  Ami,  and  that  for  additions  to  the  lists  of  shells  to  Mr. 
Latchford.  The  Club  prize  for  the  best  botanical  collection  was 
awarded  to  Mr.  T.  Melville  Hardie.  A  fine  collection  of  shells  was 
exhibited  by  Mr.  F.  Latchford,  for  which,  however,  no  prize  was 
given,  as  he  had  secured  the  President's  prize  for  additions  to  lists  of 
shells,  and  the  Committee  did  not  wish  to  establish  the  precedent  of 
allowing  a  member  to  obtain  more  than  one  prize  for  the  same  collect 
tion.     No  collections  were  received  in  the  other  branches. 

At  the  beginning  of  the  yeai*  there  were  upon  the  rolls  the  names 
of  102  members,  and  30  new  members  were  elected  during  the  year. 
Several  have,  however,  left  the  city,  and  a  few  have  forfeited  their 
membership  through  non-payment  of  arrears,  so  that  the  number  now 
stands  at  115.  The  Club  is  thus  stronger  in  members,  and  especially 
in  active  workers,  than  at  any  previous  time.  The  list  of  corresponding 
members  remains  unchanged.  Mr.  A  J.  Hill  has  continued  to  send 
valuable  collections  of  plants  and  insects  from  British  Columbia. 

Four  very  pleasant  and  well  attended  excursions  were  held  daring 
the  summer.  The  first  was  to  Chelsea  on  the  26th  of  May,  the  halting 
place  being  Gilmour's  Grove,  upon  the  bank  of  the  Gatineau.  The 
second  was  on  the  8th  June  to  Montebello,  forty  miles  below  Ottawa,  oa 
the  Quebec  shore  of  the  river,  where  the  excursion  joined  one  from  the 
Natural  History  Society  and  proceeded  to  the  beautiful  grounds  of  the 
Hon.  J.  L.  Papineau.  Three  prizes  for  botanical  collections  to  be  made 
during  the  day  weie  offered  by  this  Club  to  the  Monti^eal  Society  for 
competition  among  the  members  of  both.  These  were  taken  by  Mr.  H. 
M.  Ami,  of  Ottawa;  Mr.  Thomas  Barron,  of  Lachute,  and  Miss 
Graham,  of  Montreal.  Before  separating,  short  addresses  were  given 
by  Dr.  Dawson,  President  of  the  Natural  History  Society  of  Montreal^ 
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and  by  Mr.  R  B.  Whyle,  First  Vice-President  of  this  Club.  The  third' 
excursion  was  to  Meach's  Lake,  four  miles  beyond  Chelsea,  on  the  27th 
of  July.  The  fourth  was  upon  the  29th  August^  to  the  Black  Rapids^ 
upon  the  Rideau  Riyer,  about  eight  miles  from  the  city,  a  locality  not 
previously  visited  by  the  Club. 

The  Council,  in  pursuance  of  a  vote  passed  at  the  last  annual 
meeting,  caused  to  be  printed  500  copies  of  the  Transactions  (No.  2)  of 
the  Club  for  the  year  1880-81,  the  value  o!  which  was  greatly  increased 
by  a  fine  plate,  lithographed  by  Mr.  Grignard.  The  Transactions  of  the 
Club  still  continue  to  be  welcomed  by  naturalists  in  other  places,  and 
are  frequently  requested  by  scientific  societies  in  exchange  for  their 
publications. 

The  following  exchanges  and  donations  have  been  received  durinfi^ 
the  year  :  Report  of  the  Department  of  the  Interior  for  1880,  fruia 
Mr.  P.  B.  Symes  ;  Annual  Report  for  1880  of  the  Librarian  and  Coia- 
miBsionerof  the  Nova  Scotia  Provincial  Library;  A  List  of  Plants 
growing  in  Maiden  and  Medford,  from  the  Middlesex  Institute,  Maiden^ 
Mass. ;  Parts  lY  and  Y  of  the  Transactions  of  the  Epping  Forest  and 
County  of  Essex  Naturalists'  Field  Club ;  Entomological  Report  of  the 
Department  of  Agriculture,  Washington,  for  1880,  from  the  Editor^ 
Prof.  Comstock ;  Part  3,  Yol.  Y,  of  Proceedings  and  Transactions  of  the 
Nova  Scotia  Institute  of  Natural  Sciences;  Bulletin  No.  1  of  the 
American  Museum  of  Natural  History,  New  York ;  Epidermal 
Organs  of  Plants,  by  Chas.  F.  Cox,  F.R.M.S.,  firom  the  author ; 
Annual  Address  of  the  President  of  the  Scientific  Society  of  Bridgeport^ 
Conn. ;  Report  of  ohe  Horticultural  Society  of  Massachusetts  for  1881. 

The  Naturalists'  International  Directory  for  1881  has  been  pur- 
chased for  the  use  of  members  wishing  to  oocrespond  or  exchange  with 
naturalists  elsewhere.  It  gives,  as  far  as  possible,  the  names  of 
scientists  in  every  country,  stating  the  subjects  studied  by  each  person, 
and  whether  they  have  collections  or  desire  exchanges. 

On  the  7th  of  April  Prof.  Macoun,  by  request  of  our  worthy  patron. 
Hid  Excellency  the  Governor  Qeneral,  re-delivered  his  very  interesting 
lecture  upon  the  "Capabilities  of  the  Prairie  Lands  of  the  North- West, 
as  shown  by  their  Flora  and  Fauna,"  a  synopsis  of  which  appeai-ed  in 
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Ti-ansactions  No.  2.  His  Eitcellehcj  knd  serveral  itiombers  of  his  suite 
were  preeeti*,  and  the  lecture  was  well  attended.  It  was  illustrated 
by  exeellent  photographic  views  of  Bcelnes  in  the  North- West  and 
British  Columbia,  which  Were  shown  by*  Mr.  1>)ple7  with  the  aid  of  a 
powerful  magic  lantern.  For  this  lecture  the  Ottawa  Literary  and 
Scientific  Society  kindly  placed  its  ledture  room  at  the  disposal  of  the 
Club,  which  also  stfll  fenjoys  ^bte  free  use  of  the  museiitn  of  that  Society 
for  itft  various  meetings.  >         ' 

A  Conversazione  was  conducted  by  members  of  the  Club  for  the 
Ottawa  Literary  and  Scientific  Society  on  the  evening  of  the  6th 
January,  the  proceedings  at  which  were  all  of  a  scientific  nature.  Dr. 
Grant  delivered  an  eloquent  address  upon  the  value  of  scientific  re- 
searches and  the  pleasure  which  they  afforded  to  those  who  pursued 
them.  Headings,  or  addresses,  upon  natural  history  subjects  were  also 
given  by  Messra.  H.  B.  Small,  J.  B.  Tyrrell,  W.  H.  Harrington  and 
Prof.  Baptie.  The  remainder  of  the  evening  was  devoted  to  an  exam- 
ination of  the  different  exhibits  and  of  pa iscroscopical  animals  and  slides. 
Mounted  plants  were  exhibited  by  M^srs..  Fletcher,  R.  B.  Whyte  and 
H.  B.  Small.  The  latter  showed  a  collection  made  by  him  in  England 
forty  years  ago  (shpwing  how  well  they  could  be  preserved),  and  also 
a  fine  volume  of  photographic  illustrations  of  meteorites  by  Hahn. 
Two  excellent  spectroscopes  wei*e  exhibitea  by  Mr.  J.  Tomlinson,  and 
microscopes  by  Messrs.  Whiteaves,  Tyrrell,  Fletcher,  Wickstead, 
Ami,  Harrington,  and  Dr.  Small.  The  winter  course  of  soirees  com- 
prised five,  devoted  respectively  to  the  Liaugural  Address  and  reports, 
geology,  microscopy  and  botany,  entomology,  conchology  and  general 
zodlogy.  The  following  is  a  list  of  the  papers  read  at  these  soirees  : — 
No.  1.  November  25th,  4881— President's  "Inaugural  Address,"  J. 
Fletcher.  Reports  on  geolosy,  botany,  entomology,  ornithology,  and 
oology.  No.  2.  December  9th,  1881 — "  Some  remarks  on  the  geology 
of  the  Ottawa  Valley,  and  on  the  stratigraphy  in  the  vicinity  of  Ottawa 
City,"  A.  R.  C.  Selwyn.  "  Notes  of  an  exposure  of  the  Potsdam 
at  Buckingham  Basin,  Des  Lievres  River,  Quebec,"  H.  M.  Ami. 
No.  3.  January  13th,  1882 — "  Microscopic  examinations  of  filterings 
of  the  Ottawa  water  supply,"  Rev.  A,  F.  Kemp.      Na  4.    February 
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lOtb,  1882— "House  Flies,"  W.  H.  Harrington.  "Notes  on  the 
Acaridse,  with  description  of  new  species,"  J.  B.  Tyrrell.  No.  5. 
March  10th,  1882— "Ottawa  Unionidae,"  F.  Latchford;  "  The  Utica 
Slate  Formation,"  H.  M.  Ami ;  "  A  Notice  of  the  Bank  Street  Road 
Pine,"  Dr.  Small ;  "  Report  of  conchological  branch."  At  each  of  the 
soirees,  in  addition  to  the  papera  of  the  evening,  there  were  remarks 
made  by  members  and  exhibitions  of  specimens  and  microscopes. 

In  conclusion,  the  Council  would  recommend  a  division  of  the 
laborious  duties  now  performed  by  the  Secretary-Treasurer ;  also 
an  increase  of  the  annual  subscription  fee  to  $1,  the  payment  of  which 
to  entitle  a  member  to  receive  a  copy  of  the  Transactions,  as  published, 
&nd  to  attend  the  Club  soirees  without  further  charge. 

Signed  on  behalf  of  the  Council, 

W.  H.  HARRINGTON, 

Secretary. 
Ottawa,  March  21st,  1882. 


TREASURER'S  BALANCE  SHEET. 

The  Treamrer  in  Account  with  the  Ottawa  Field-NaturalisU'  Clubj  1881-82. 


Db. 


Cr. 


To  Balance  on  Hand $  55  52 

Annual  Subscription  Fees.  44  50 

Receipts    from  Prof.   Ma- 

coun's  Lecture 6  40 

do      from  Excursions.  23  95 

do      from  Soir6e8 13  30 

do      from  Transactions.  22  84 


$  166  51 


By  Printing,  Stationery,  Post- 
age, etc $  16  52 

Prizes 5  60 

Expenses  of  Prof.  Macoun's 

Lecture 3  50 

do            Excursions...  30  22 

do            Soir6v  s 8  50 

do           Transactions .  65  20 

Balance 37  07 


$  166  51 


21iit  March,  1882. 


W.  H.  HARRINGTON, 

Treasurer. 
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10 
CJIANGES  IN  RULES. 

Ill  pursuance  of  the  suggestions  offered  in  the  last  paragraph  of  the 
report  of  the  Council,  Rules  Nos.  II  and  YIII,  as  published  in  Trans- 
actions No.  1,  were  amended  to  read  as  follows  : — 

II.  Ifanagement — ^The  Club  shall  be  under  the  management  of  a 
Council,  annually  elected,  consisting  of  a  President,  two  Yice-PresidentB, 
a  Secretary,  a  Ti-easurer,  a  Librarian,  and  a  Committee  of  three  other 
members,  all  of  whom  shall  be  eligible  for  re-election ;  three  to  form 
a  quorum.  Minutes  of  the  meetings  and  proceedings  of  the  Council  ta 
be  duly  kept 

VIII.  Annual  Fee. — The  annual  membership  fee  shall  be  one^ 
dollar,  payable  in  advance,  due  on  the  third  Tuesday  in  March,  and  no 
member  in  arrears  shall  be  entitled  to  any  of  the  privileges  of  the  Club. 
New  members  to  pay  the  fee  for  the  current  year  upon  election.  The 
payment  of  the  annual  fee  to  entitle  a  member  to  receive  a  copy  of  the 
Ti-ansactiona,  as  published,  and  to  admission  to  the  Club  Soirees  without 
further  charge. 
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FIRST   SOIREE. 

Friday,  Novb^bir  23,  1881. — I:iADorTEAL  Addrbsb.    Jambs  Flitohir,  PresidoLt 

Jiembert  of  the  Ottawa  Field-NaturalUts  Club;  Ladies  and  Gentlemen: 

This  evening  it  is  again  my  privilege*,  now  for  the  third  time,  to  deliver  the 
opening  address  in  our  course  of  winter  entertainments.  I  am  happy  to  be  able 
to  inform  you  that  the  Club  is  in  a  very  prosperous  condition.  Not  only  has 
the  number  of  members  on  the  roll  been  increased,  but  also  that  of  those  actively 
engaged  in  studying  natural  history  and  so  furthering  the  object  for  which  the 
Club  was  organised.  As  it  has  now  become  a  custom  of  the  Club  to  publish 
among  other  papers  the  inaugural  address  of  the  President  in  full,  and  as  we  have 
this  evening  to  receive  some  of  the  reports  of  the  different  branches,  my  address 
will  not  be  of  so  great  a  length  as  heretofore.  In  the  two  previous  years  too 
much  space  in  the  Transactions  has  been  taken  up  by  the  President's  address^ 
to  the  exclusion  of  less  general  and  therefore  more  valuable  n^atter, 

Therj  are  two  methods  one  or  other  ot  which  is  generally  followed  in 
introductory  addresses  to  such  societies  as  our  own«  The  first  is  to  treat  of  some 
special  subject;  the  second  is  to  consider  generally  the  present  condition  or 
progress  of  science.  I  shall  not,  however,  follow  either  of  these  courses  this 
evening.  As  the  one  selected  by  a  Club  as  the  chief  executive  officer,  the- 
President  is  responsible  for  much.  He  has,  in  the  first  place,  to  look  after  the 
working  of  the  whole  Club  and  see  that  a  continuous  work  of  scientific  investi-^ 
gation  is  carried  on.  With  the  assistance  of  the  excellent  council  that  you  elected 
at  the  same  time  as  myself  at  the  last  annual  meeting,  I  believe  that  this  has> 
been  done.  There  is  also  another  important  duty  which  seems  to  devolvo 
specially  on  myself,  as  President,  and  that  is  to  stimulate  the  members  to  keep 
up  their  individual  studies,  to  keep  constantly  before  them  what  has  been  done 
in  the  past,  is  being  done  at  present,  and  what  we  may  hope  to  do  in  the  future,, 
and  I  cannot  help  thinking  that  this  is  the  proptr  subject  for  the  opening 
address — in  fact  this  should  be  the  President's  annual  report  to  the  Club.  I 
believe  we  are  doing  most  valuable  work  towards  working  up  the  natural  history 
of  the  country.  We  are  aln^ady  making  a  name  for  ourselves  and  are  becoming 
a  centre  of  reference.  I  have  no  doubt  at  all  that  as  it  becomes  more  generally 
known  throughout  the  district  that  such  an  organization  exists,  where  an  inquirer 
can  obtain  readily  information  on  such  subjects  as  the  best  means  ot  dealing; 
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with  insect  foes,  or  as  to  the  value  of  soil,  or  the  natare  of  minerals  found,  or  the 
uses  of  our  native  plants — in  fact  of  the  causes  and  effects  of  all  subjects  treated 
of  in  the  natural  scienceSi  I  believe,  I  saj^  that  our  opportunities  for  usefulness 
will  be  increased  almost  without  limit.  Immediately  after  their  election,  your 
Council  commenced  operations  by  sending  a  circular  to  every  member,  the  object 
of  which  was  to  endeavour  to  get  more  of  the  members  to  take  an  active  part  ia 
«tudying  the  natural  history  of  the  locality ;  in  view  of  this  end,  and  as  an 
assistance  to  beginners,  it  was  deeided  to  f^>po4nt  leaders  in  the  different  branches 
of  science,  and  their  duties,  as  expressed  in  that  circular,  were  as  follows : — To 
render  any  assistance  in  their  power  to  the  members  engaged  In  collecting  or 
studying  in  their  respective  branches*,  to  bring  together  for  mutual  aid  and 
encouragement  the  members  interested  In  the  same  sulject ;  to  organlEe  and 
direct  working  parties ;  to  keep  notes  Of  wo  A  done;  and  tet>ort  td  the  Coutldl 
at  the  end  of  the  season.  These  reports  have  been  received  and  show-  very  sktis' 
factory  results.  In  addition  to  the  ii^yoVe,  as  aft  incentive  to  collectors  and  i6  induce 
others  to  study  the  natural  selences,  it  was  decided  to  offer  a  prise  In  ecich  branch 
for  the  best  ci^lection  of  specimens  ^ade  during  the  y^ar. '  These  collations 
are  to  be  properly  named  and 'arranged  and  sdbmittM  for  examihation  by  Slst 
December  next,  and  I  sincerely  hope  there  will  be  a  large  nutriber  of  collections 
jent  in.  '  '  -    .        .     .  i 

The  second  part  of  the  TiiEuisactio&s  of  ^he  Oltib,  giving  a  ^^ord  of  all  it^ 
ptooeedings  for  the  year  1880-81  ha^  beeinf  published.  Thitotigfi  the  generosity 
of  Mr.  Grignard  it  is  eml)elli8hed  1?lth  a  beautiful  plate,  t>f  k  new  speoies  of  fosfiff 
found  by  Mr.  W.  R.  Smith,  at  Bellevine,  and  figured  in  our  Tmisactioni 
becaifte  illustrative  of  the  genus  Porocrfnus,  of  wfdch  Mr.  W.  R.  Bflliilgs  found 
imperfect  Specimens  of  another  specie^  in  this  locality,  it  #ill  be  rememtyered 
that  the  concluding  lecture  of  our  1^  jokt'B  winter  course  irai  giv*n"by  Prof*. 
Macoun,  of  Belleville,  on  «  The  capaWlftie*  6f  the  Korth-Weftt  Piairib  Lands  a6 
shown  by  the  Fauna  and  Flora.**  This  lecture  was^of  ^reat  interest,  and  1b  rentmi 
of  it  is  given  in  Transactions,  Part  II.  At  the  beginning  of  this  yeat,  that  iP, 
immediately  after  the  annual  meeting  in  April,  the  Council  received  a  letter  from 
His  Excellency  the  Oovemor  General  stating  that  he  had  been  unavoidably 
prevented  from  attending  this  lecture,  and  expressing  a  wish  that  it  might  be 
repeated.  Accordingly  on  the  7th  of  April  Prof.  Macoun  came  and  re-delivered  the 
lecture.  He  also  exhibited  specimens  of  the  most  important  plants  mentioned, 
and  the  success  of  the  evening  was  much  enhanced  through  the  kindness  of  Mr. 
Topley,  who  showed  by  means  of  k  magic  lantern  an  admirable  collection  of 
photographic  Views,  many  of  which  were  of  the  exact  localities  mentioned  in  the 
lecture. 

During  the  past  summer,  in  addition  to  the  excursions  held  by  the  different 
t.ranche8,  and  one  or  two  special  expedltioneT  to  distant  localities,  too  for  for 
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general  excursions  of  the  whole  plub,  the  nsoal  periodical  excnreioos  intothe- 
surrounding  country  fpv  the  purj^^e  of  making  goyections  have  been  held.  I 
regret  exceedjipgly  thi^t  owing,  tp  absence  I  was  onlj  ahle^  to  attend  the  last  of 
these;  but  from  all  accoimts  ..they  .we^  qu\te  as  enjoyable  and 
profitable  as  those  held  during  the  prerious  seasons.  Of  the  four  exonrsions 
arrangjBd.by  the  Counc^  during  the  season,  the  first  was  to  the  Clielsea  fllUs,  on 
the  26tt^  3f ivy  i  (the  second,  the  chief  01^9  of  thf  y^,  was  to  Montebello,  to  meet 
the  •  members  ^oft^  Montreal  Natufal  Histo^  Society. .  At  this  Jojnt  excur^ioi;!  it 
wa8  4^cide4b^ypur.CouncUjto  offer  three  ^x^Mps  foe  the  heat  cpyections  ma4e 
during  tih^  day,  and  th^re  were  two  others  g^yen  by  the  Natuq^  Qistpry  So^i^y^ 
of  these,  that  for  the  best  botanicjal  collection,  2^lmf^  and  jarranged  withoi^t^  the^ 
a^sti^nce  of  ;k  bopk,  was  takeii  hy  Mr.  H.  1/L  A^h  9i  <V¥  ^^^  ^^^  80  sp^^es;. 
the  others  were  all  .taken  by,  members  of  th^  Montreal,  sopiety.  Tl^e^  Hoi^.  J.  h. 
Papineau's  k^ness  in  tbrowi^g  open,  his  groun^  pj^d  muset^m  to  the  l^aturalfuita 
increased  n^teriall^  tho  enjo^mei^t  of,the  day.  Joint  efpi^rsion^  of  this  nature 
are  pf  ^i^  f^^ost  ralue,  giving  ^^tnralists  frop[»  dififei;ent  dlstdcts  .an  opportunity 
of  exchapging  ide^  ^d  compa^ug  notes.  I  hppe.  we.  ^11  always  b^  ^ble  to 
asrange  at  least  on^  every  year  ^ith  our  Montrefil  friends. ,  Tho  nex(r  -excursion 
was  to  Mich's  Lake,  three  mil^  b^ond  Chelsea.  This  Is  a  ftsTouri^  looaljty  for 
the  concholo^f.^  It  was  ber^  that  Mr.^ Heron  detep^  l|ie.Eace  moUusk  Phj/ta 
ZorcUf  whi(^  has  not  been  fouxMi.in  cmy  other  loc^ity  in  Ca^iad^  ei:cept  British 
Columbia,  wh^re  It  was  fii«i  found  by  its  disooyer^^,  Jdr,  J.  K.  Iiord.  It  is  a  Vrenr 
jbandso^ne  and  d^tifkct  species,  ,apd  ,was  well  figured,  in  Part  X  of  our  Transactions. 
Here,  too,  Mc  Latchford  found  a  few  of  the  handsome  Limnma  vMgatoma^  and 
there  are  many  other  interesting  shells  to  be  found  there. 

The  last  excursion  of  the  reason  was  on  the  27th  August,  to  the  Black 
Bifida,  on  the  Kideau  River.  This  was  a  locality  we  had  long  wished  to  visit, 
but  had  been  prevented  by  the  want  of  a  suitable  boat  Dr.  Wicksteed,  however, 
again  this  year  put  his  steam  yacht .  The  Princess  Louise  and  her  crew  at  the 
disposal  of  the  Club  for  one  day ;  the,  Committee  then  decided  to  make  this  ott 
spoken  of  trip.  It  proved  mo^t  enjoyable.  The  scenery  is  very  beautiful ;  it 
was  a  fine  day,  and  some  interesting  specimens  were  collected. 

Our  corresponding  members  still  continue  to  take  a  lively  interest  in  the 
Club.  Mr.  A.  J.  Hill,  now  in  Briti^  Columbia,  has  been  collecting  most  energet- 
ically, and  I  have  received  from  him  several  packets  of  plants,  insects  and  seeds 
during  the  past  summer,  the  duplicates  of  which  I  shall  distribute  among  the 
members  of  the  Club  as  soon  as  I  have  named  them  all.  Many  of  them  have  never 
been  recorded  on  the  Canadian  lists.  One  of  the  plants,  called  Lewisia  redivivoj  is  of 
peculiar  interest,  and  is  worthy  of  a  short  notice  here.  It  belongs  to  the  order  Fartu 
laeaeem,  Mr.  Hill  writes  me  from  Ashcroft  in  May  last  as  follows : — '<  I  send  you 
specimens  of  a  beaatiful  little  pink  flower,  which  is  now  in  blossom  here  in  one 
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^pot  in  great  profusion.  It  appears  first  of  all,  earlj  in  the  spring,  as  a  small  tuft 
-of  green  flesh  j  grass-like  leaves.  These  after  a  while,  and  immediately  before  the 
flower  btids  appear,  wither  down,  so  that  the  plant  while  in  blossom  has  no  foliage 
at  all ;  but  bud  after  bud  comes  out  of  the  upper  extremity  of  the  rootstock,  till 
4n  some  instances  it  hhows  a  crown  of  six  or  eight  of  the  loreliest  pink  flowers, 
much  resembling  in  funeral  appearance  and  consistency  small  fully  expanded 
cactus  flowers."  The^c  flowers  in  some  of  the  specimens  Mr.  Hill  sent  are  an  tncli 
in  diameter,  are  borne  on  short  fleshy  scapes,  which  are  jointed  above  the  middle, 
where  they  bear  3  to  7  awl  shaped  membranaceous  bracts,  and  have  from  8  to  1 2 
petals,  the  outer  ones  of  which  are  ovate  and  the  inner  oblong  linear ;  they  are 
semi  translucent  and  rose-coloured,  veined  with  red ;  the  stamens  and  anthers 
«re  a  deep  rose  colour  and  vary  in  number  Irom  16  to  32,  they  have  a  very  beautiful 
effect  as  they  lie  back  on  the  delicate  corolla ;  from  their  centre  springs  the  pistil, 
which  is  white  and  divided  up  at  the  summit  into  6  or  8  thread-like  stigmas ; 
the  caljTX  adds  much  to  the  appearance  of  the  plant,  especially  before  the  flower 
budd  expand  ;  it  is  composed  of  6  or  8  broadly  ovate  petaloid  sepals  of  a  delicate 
brown  colour.  Mr.  Hill  writes  futher  that  **  the  flowers  like  those  of  the  Portn- 
laca  expand  only  in  the  bright  sunshine,"  and  he  continues  :  "  It  appears  like 
sacrilege  to  tread  on  the  beautiful  thing ;  but  in  some  places  they  are  so  thick 
4hat  it  is  impossible  to  avoid  them ;  they  are  however  confiaed  to  a  very  circum- 
scribed art-a  on  the  meridian  of  Ashcroft"  The  roots  are  thick  and  short,  and 
in  Oregon,  near  the  mountains,  where  it  is  plentiful,  it  is  called  spatulvm  or 
gprntlum  by  the  natives  who  gather  the  roots  and  use  them  as  an  article  of  food- 
The  bark  being  stripped  off,  the  inner  portion  is  found  to  be  white  and  farina- 
ceous ;  this  is  l)oiled  in  water,  when  it  forms  a  substance  similar  to  boiled 
arrowroot.  The  specific  name  rediviva  is  very  appropriate,  for  the  roots  are  so 
exceedingly  tenacious  of  life  that  some  specimens  Mr.  Hill  collected  in  May  last 
after  baring  l>een  carried  about  in  a  packet  of  other  dried  specimens  all  the 
summer  and  supposed  to  be  quite  dry,  were  found  on  opening  the  parcel  two 
weeks  ago  to  be  sending  out  healthy  crests  of  leaves.  Some  of  these  I  planted 
and  they  are  growing  vigorously.  Among  the  correspondents  from  whom  we 
have  received  publications  will  be  noticed  the  Epplng  Forest  and  County  of 
Essex  Field  Club.  When  m  England  last  summer,  as  your  President,  I  expe- 
rienced much  courtesy  from  the  council  and  members  of  this  Club ;  I  was  made 
an  honorary  member  for  the  period  of  my  visit,  and  received  invitations  to  all 
their  meetings ;  I  was  fortunate  enough  to  be  able  to  attend  one  of  their  excur- 
sions, and  this  day  was  one  of  the  most  enjoyable  of  my  whole  holiday. 

The  Epping  Forest  and  County  of  Essex  Field  Club  has  a  membership  of 
over  300,  and  is  a  larger  and  more  influential  institution  than  any  other  ot  the 
same  nature  in  England.  It  was  organized  about  the  same  time,  and  with 
•exactly  the  same  object,  as  our  own  club.      They  have  already  published  five 
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parts  of  TranBactionQ  in  the  tvro  yeart  and  a  half.     It  has  occurred  to  me  that, 
being  constituted  so  like  ourselves,  an  account  of  one  of  their  field  days  will  not 
only  be  entertaining  to  most  ot  you,  but  may  also  be  suggestive  of  some  valuable 
ideas  of  which  we  may  take  advantage,  so  as  to  render  our  own  excursions  as 
attractive  as  it  is  possible  to  make  them.    The  excursion  referred  to  was  held  on 
25th  June,  at  Ciiigwell,  in  Essex.    The  beautiful  scenery  around  this  place  has 
been  graphically  described  by  Dickens  in  his  "  fiamaby  Budge."      The  members 
of  the  Club  met  at  the  railway  station  and  then  walked  to  Chigwell,  a  distance 
of  about  two  milf  8,  through  lovely  English  lanes.  I  say  English  lanes,  and  I  think 
anyone  who  has  ever  seen  one  will  appreciate  my  drawing  special  attention  to  them 
They  are  a  characteristie  feature,  and  I  believe  not  to  be  found  of  the  same  des- 
cription in  any  other  country.    Few  things  are  moro  beautiful ;  iheir  steep  banks  of 
refreshing  green,  surmounted  by  well  trimmed  hedges,  and  clothed  from  top  to 
bottom  with  feathery  grasses  and  lovely  flowers,  breathing  forth  delicious  odours, 
have  an  e£fect  little  less  than  enchanting  on  visitors  from  other  climes.  Their 
beauty  is  ever   varying;    plant   after    plant    throughout  the  whole  summer, 
succeeding  in  its  turn,  claims  the  reward  of  its  effort  by  forcing  up  its  head 
into  the  sunlight  to  bear  its  corolla  or  crown  of  glory;    the  gay  butterfly 
with  bejewelled  wings  adds  its  charm  to  the  scene ;   and  the  hum  of  the  bee 
as  it  hurries  by  is  no  unimportant  factor  of  the  whole.    Truly  this  sum  of  beauty 
should  be  sufiicinnt  to  demand  from  all — the  most  unobservant — some  small 
share  of  attention.    But  is  it  so,  my  friends  ?    I  regret,    for  the  sake  of  the 
happiness  of  the  many,  to  have  to  say  it  is  not.    JWhile  at  Chigwell  some  of 
the  party  took    the  opportunity  to    vinii  the  Eingshead  Inn  mentioned  by 
Dickens,  and  the  old  parish  church,  which  contains  a  rich  collection  of  ancient 
brasses  and  monuments.    Two  of  the  most  interesting  for  their  ag<3  are  a  monu- 
ment to  T.  Cateshill,  who  died  in  ]  505,  and  a  brass  to  Archbishop  Harsnett, 
formerly  master  of  the  Grammar  School  there,  and  founder  of  two  school.^ — one 
for  young  children  and   the   other  for   teaching    Latin  and  Qreek,  and  the 
founder  expressly  stipulated  that  the  master  of  the  latter  should  be  no  «  puffier 
of  tobacco."    Perhaps  there  is  no  object  of  greater  interest  in  the  village  than  a 
curious  avenue  of  yew  trees,  which    forms    a    covered  way  from  the  church 
door  to  the  road,  a  distance  of  about  twenty  yards.    The  trees  st  ind  in  two  rows, 
and,  as  far  as  I  can  remember,  are  about  twelve  feet  apart ;  the  branches,  springing 
out  horizontally  about  ten  feet  from  the  ground,  meet  overhead,  and  form  so 
dense  a  mass  that  it  is  quite  impossible  to  see  daylight  through  them.    The 
trees  are  not  large  specimens,  few  of  the  trunks  having  a  diameter  of  more  than 
twelve  Inches ;  tbey  are,  however,  supposed  to  be  very  old,  and  one  of  the  mem- 
bers, Mr.  Unwin,  who,  before  we  left  the  churchyard,  read  a  short  and  interest- 
ing paper  on  the  history  of  the  parish,    also  exhibited  an   illustration  sf  the 
churoh  more  than  100  years  old,  which  showjd  the  avenue  exactly  the  same  a? 
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it  now  appears.  In  England  the  yew  tree  is  the  typical  form  of  Taxus  boficaUif  L^ 
and  grows  to  the  siz-s  of  a  large  tree,  sometimes  fifty  foeli  high,  with  a  massive 
trunk.  One  specimen  at  Hounslow  has  a  girth  of  27  feet.  This  tree  little  re- 
semhlesour  Canadian  variety  of' the  same  plant,  Taxus  haceaia^  L.^  yat.  .CanadensiSf 
Gray,  which  is  a  low  straggling  shrub  growing  in  swampy  woods  and  seldom 
more  than  three  or  four  feet  high,  and  does  not  form  a  trunk  at  all.  The  paper 
ended,  we  continued  our  walk  as  far  as  Oakhurst,  the  residence  of  the  Rev.  W. 
Linton  Wilson,  the  Vice-President,  wliftre  a  large  schoolroom  was  put  at  our 
disposal.  After  some  time  spent  in  the  examination  and  comparison  of  speci- 
iHens  collected  during  the  day,  our  host  summoned  us  into  an  adjoining  room, 
wliere  a  sumptuous  repast  had  been  prepared,  to  which  ample  justice  having 
been  done  we  all  took  our  seats  for  the  great  attraction  of  the  day,  a  pajper  on 
Infusoria,  by  Idr.'  Savflle  Kent,  one  of  the  highest  autliorities  on  these  ^inute 
animalcules.  The  paper  was  virtually  an  outline  sketch  of  Mn  Eenrs  magni- 
ficent work  now  in  course  oi"  publication.  fudging  by  the  parts  which  are 
already  issued,  it  is  by  far  the  finest  work  ever  puWished  on  the  subject,  and  will 
be  a  necessary  companion  for  anyone  taking  up  this  interesting  8tud>'.  In 
illustration  of  the  paper  Mr.  Kent  sent  round  the  room  a  con^plete  set  of  tljie 
illustrations  with  which  his  book  is  to  be  embellished ;  there  were  also  several 
living  speiibaens  collected  during  the  day  which  were  examined  through  micro- 
scopes of  which  there  were  several  very  fine  ones  brought  by  different  members. 
Subsequent  to  the  paper  there  was  much  interesting  discussion,  and  the  diffi- 
cult points  were  ably  explained  by  the  lecturer.  There  was  also  read  a 
(Communication  from  Mr.  English  upon  a  new  method  of  preserving  plants  in 
their  natural  shapes,  beautiful  specimens  being  at  thd  sape  time  exhibited, 
which  might  easily  have  been  mistaken  for  living  plants,  so  well  iiad  their  shapes 
and  colonrs  been  preserved. 

I  have  noticed  this  excursion  at  some  length  because  1  think  that  it  will  be 
of  use  to  us  to  see  how  others  doing  the  same  work  as  ourselves,  carry  on  their 
proceedings.  It  will  be  found  by  the  reports  to  be  read  that  much  work  has 
been  done  by  ourselves  in  many  lines  of  natural  history,  but  yet  I  must  express- 
a  hope  that  next  season  will  produce  some  active  students  in  one  or  two  of  the 
branches  which  so  far  have  attracted  little  attention,  as  well  as  some  specialists, 
in  those  which  have  already  been  worked.  Something  new  is  sure  to  turn  up  even 
in  a  study  of  the  most  common  objects  when  submitted  to  an  exhaustive  investi- 
gation. In  the  small  family  Nitphar  I  believe  I  have  succeeded  in  discovering 
during  the  past  season  that  what  has  been  considered  a  form  of  H.  luteum  by 
American  botanists,  and  which  was  added  to  our  Ottawa  list  la<<t  year  under  the 
name  of "  N.  luteum,  Smith  var.,"  is  only  a  hybrid  between  N.  advena  and  JV 
kalmiana.  I  am  led  to  this  belief  from  an  examination  of  the  fruit ;  but  so  hx  my 
conclusions  have  not  been  confirmed  by  any  other  botanist.    This,  however,  U 
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safiicient  to  show  that  mach  Interesting  information  may  be  derived  from  well 
trodden  paths.  I  am  surprised  that  so  few  have  turned  their  attention  to  ornitho- 
logy, the  study  of  those  gay  visitors  which  add  such  an  indescribable  charm  to  our 
sylvan  rambles.  I  hope  to  see  a  microscopical  branch  organised  at  an  early 
date.  To  anyone  who  can  afford  the  luxury  of  a  microscope,  unlimited  amusement 
and  instruction  is  in  store.  No  one  can  once  enter  upon  this  study  without 
being  compelled  to  become  an  eathusliiKt.  It  opens  up  such  new  worlds  and 
fields  of  thought  that  the  mind  is  almost  overwhelmed  with  wonder  and  reverence 
for  the  Omnipotent  Being  who  created  such  marvels  of  beauty  and  adaptation  to 
required  uses.  The  fact  that  nothing  is  useless  is  forced  upon  our  minds  with 
such  force  as  almost  to  cast  everytliing  else  into  the  shade.  I  am  particularly 
anxious  next  year  to  a^^e  great  life  in  the  Olub,  so  as  to  take  as  much  advantage 
as  possible  from  the  vi«it  of  tne  American  Association  tor  the  Advancement  of 
Science  to  Montreal  when  I  hope  not  a  few  of  our  members  will  join  that  noble 
Association. 

Scientific  life  in  Canada  may  be  said  to  have  had  its  birth  in  1857,  when  the 
last  meeting  of  that  association  held  in  Canada  was  convened,  and  now,  when  it 
is  held  here  again,  I  have  the  most  sanguine  hopes  that  it  may  be  the  cau^e  of  a 
renaissance  in  scientific  studies  in  Canada.  There  are  few  cities  in  the  Dominion 
which  possess  so  many  advantages,  and  opportunities  for  learning,  as  Ottawa  does, 
for  all  who  are  desirous  of  obtaining  a  knowledge  of  scientific  matters.  First  of 
all,  of  inestimable  value  is  the  magnificent  museum  of  the  Qeologlcal  and  Natural 
History  Survey,  which  removes  already  every  excuse  for  ignorance  upon  geo- 
logical and  mineralogical  matter*),  and  as  soon  as  the  collections  in  the  other  de- 
partments of  natural  history  are  completed  we  shall  have  here  a  source  of  refe- 
rence upon  every  subject  of  interest  to  the  naturalist.  The  addition  of  such  men 
as  Dr.  Selwyn,  the  director,  Mr.  Whiteaves,  and  Dr.  George  Dawson,  among  others, 
cannot  fail  soon  to  make  itself  lelt  in  society  here.  Their  eminence  and  reputa- 
tion as  naturaliats  are  not  confined  to  this  country  but  are  of  world-wide  accept- 
ance in  scientific  circles.  The  museum  is  now  open  to  the  public,  and  has  been 
arranged  so  that  its  ecooomical  collection  can  at  once  be  referred  to  by  anyone 
desirous  of  ideotifying  or  learnim;  the  uses  and  value  of  any  mineral  deposit. 
There  is  of  course  also  a  scientific  collection  for  the  use  of  scientific  students. 
The  next  institution  worthy  of  mention  in  thfs  connection  is  doubtless  the 
Library  of  Parliament,  where  the  best  works  on  most  subjects  are  always  to  be 
bad  for  reference.  The  Literary  and  Scientific  Society  too,  with  its  learned 
President,  the  Rev.  Dr.  Kemp,  is  an  institution  well  calcu'ated  to  help  on  the 
cause  of  science.  The  Museum,  although  small,  is  possessed  of  several  valuable 
and  typical  collections  tor  reference  ;  the  Library  is  good  and  there  is  every  year 
a  course  of  science  lectures  which  every  member  of  this  Club  would  do  well  to 
attend.  In  many  of  the  Departmental  reports  published  by  the  Government  will 
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be  found  aoconnts  of  explorations  and  experiments  which  are  of  great  interest  to 
scientific  men. 

In  connection  with  8t  Joseph^s  Ck>llege  there  is  a  Geological  Society  and 
well  arranged  moseom.  The  Institnt  Canadien  has  its  science  classes,  and  of 
course  so  do  also  the  Normal  School  and  Collegiate  Institute.  In  short,  there  is 
no  excuse  at  all  for  anyone  in  Ottawa  to  plead  ignorance  on  scientific  subjects. 
Let  us  then  strive  to  make  the  most  of  our  opportunities,  and  do  our  utmost  to 
render  our  Club  of  the  greatest  possible  usefulness.  Let  us  proclaim  by  our 
works  that  we  wish  to  help  on  the  general  cause  of  science.  Let  each  of  us 
striye  to  cultivate  his  faculty  of  observation,  so  that  nothing  of  interest  escapes 
our  notice.  The  notebook  should  be  the  naturalists'  constant  companion,  the 
time  of  the  appearance  and  departure  of  every  bird  and  insect  should  be  noted, 
the  occurrence  of  every  rare  animal,  fish,  or  shell,  the  discovery  of  every  mineral 
or  interesting  fossil  remain — all  of  these  should  be  recorded. 

We  must  not,  however,  content  ourselves  with  only  making  observation  and 
collecting  facts.  This  is  not  science.  Science  is  .  organised  knowledge.  Our 
observations,  therefore,  must  be  arranged,  and  recorded  systematically  in  the 
clearest  possible  way,  for  our  own  use  and  for  the  use  of  others.  The  literature  of 
science,  especially  periodical  literature,  has  become  so  powerful  and  voluminous 
that  without  it  progress  is  impossible  to  the  student ;  this  renders  it  necessary 
that  all  facts  should  be  recorded  in  as  concise  and  exact  a  manner  as  possible. 
No  one  can  contemplate  the  progress  of  physical  science  during  the  past  century 
without  feeling  that  a  new  era  has  begun  in  the  history  of  man.  The  powers  of 
|he  human  mind  are  extending  their  grasp  and  rising  to  a  state  of  higher  activity. 
The  nature  and  order  of  material  things  are  exhaustively  investigated  from  the 
infinitely  great  to  the  infiuitely  small.  The  causes  and  effects  of  things  are 
sought  out  most  persistently.  Physical  science  scans  alike  the  distant  orb  from 
which  we  receive  light  and  heat  and  also  the  imponderable  and  invisible  particle, 
and  demands  from  insentient  matter  the  laws  of  its  being.  Scientific  inquirers 
were  doubtless  at  all  times  thus  engaged  ;  but  formerly  there  was  too  much 
scope  given  to  the  imagination  and  too  little  observation  and  experiment. 
Systems  were  bi|ilt  up  on  arguments  derived  fh>m  the  probable  rather  than  the 
actual  and  proved.  The  strictness  of  logical  conclusions  was  held  to  be  of  mere 
account  than  honest  labour  in  ascertaining  the  correctness  of  the  data  on  which 
the  conclusions  were  built.  This,  however,  is  not  the  case  to-day.  No  assertion 
in  science  remains  long  unchallenged,  and  the  statements  of  philosophers  are 
submitted  to  every  ordeal,  and  their  conclusions  tested  by  every  criticism  which 
honesty,  acumen  or  fierce  partisanship  can  apply.  One  of  the  great  characteristics 
•f  the  Bc'entifio  activity  of  the  day  is  its  practical  tendency.  The  public  expects 
from  i>ts  thinkers  and  experimentalists  not  clever  paradoxes  and  ingenious  pussies 
but  plain  methods  of  gn^ppling  with  stem  necessities — discoveries  by  means  of 
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which  the  powers  of  nature  may  be  subjugated  to  the  powers  of  man  ill  hip 
ceaseless  straggle  with  her  material  elements.  Scientific  researches  into  the 
constitution  of  things  which  by  the  ignorant  are  too  often  assumed  to  be  useless 
in  their  application  to  the  practical  affoirs  of  life,  are  by  the  intelligent  now 
appreciated  as  honest  efforts  to  add  to  the  sum  of  verified  facts,  which  are  of  Uie 
highest  value,  not  only  as  truth,  but  also  as  disconnected  links  which  may  at  any 
moment  be  connected  by  others  and  produce  practical  good.  Medical  science 
furnishes  numberless  examples,  particularly  in  the  history  of  Zymotic  and  other 
microscopic  diseases. 

The  scientific  genius  of  the  age,  too,  has  responded  to  this  demand  for  tani* 
gible  results.  Students  have  ceased  to  8|)eculate  upon  unsubstantial  theories, 
and  no  longer  spend  their  lives  in  search  of  the  <'  Philosopher's  stone ''  or  th^ 
^  Elixir  of  Life."  Soienoe  is  no  longer  a  lifeless  abstraction  floating  above  the 
heads  of  the  multitude.  It  has  descended  to  earth  and  mingles  with  men.  The 
history  ol  modem  times  is  fall  of  instances  ot  this.  It  is  by  a  knowledge  of 
science  that  we  are  able  to  seek  out  and  detect  the  mineral  treasures  embowelled 
in  our  mountains ;  by  the  same  power  we  are  enabled  to  dissolve  from  their 
stony  beds  the  organic  remains  of  former  ages  and  re-use  them  to  fertilize  agai4 
our  fields.  It  teaches  us  how  to  combine  elements  which  separate  are  inert  and 
harmless,  but  which  united  can  in  a  moment  of  time  demolish  structures  which 
have  taken  years  to  build.  In  the  art  of  photography  it  has  given  to  man  the 
sunl>eam  as  a  pencil  infiillible  in  the  accuracy  of  its  delineation,  and  in  the 
electric  telegraph  it  has  given  him  the  llgbtuing  of  the  clouds  as  a  messenger. 

The  powers  and  benefits  bestowed  upon  man  by  science  are  so  numerous 
that  no  one  now  dares  to  speak  slightingly  of  her.  The  hidden  forces  of  nature, 
the  laws  by  which  her  phenomena  are  governed  in  all  their  variety  and  succea- 
sion,  everything  is  undergoing  a  rigorous  scientific  investigation  from  which 
result  discoveries  that  would  be  deemed  simply  miraculous  did  not  their  number 
and  frequency  almost  exhaust  our  faculty  of  wonder. 


REPORT  OF  THE   GEOLOGICAL  BRANCH 

For  the  Season  of  1881, 

To  the  Council  qfthe  Ottawa  Field-NaturalitUi*  Club:   ' 

The  leaders  of  the  Geological  Branch  of  the  Club,  in  presenting  this,  their 
ifirst  annual  report  on  the  proceedinss  of  that  division  of  tbe  Club  for  the  fiel^ 
season  of  1881,  regret  that,  owing  chiefiy  to  the  small  number  of  members  iuter- 
ested  in  geology,  it  was  found  impossible  to  carry,  out  the  intention  of,  the 
Council  to  organize  working  parties,  or  to  hold  periodical  short  excursioos  of  the 
branch ;  and  consequently  the  work  accomplished  has  been  by  miembers  indi- 
^idually,  and  almost  wholly  in  the  palseontological  section. 
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Iq  mineralogy  there  is  no  work  to  report,  and  it  has  been  deemed  advisable 
to  withhold  some  notes  that  were  made  of  btratigraphical  observations  until  a 
more  connected  and  comprebeDsive  report  could  be  prepared,  to  include  tuture 
observations.  It  is  very  desirable  that  this  branch  should  make  a  united  effort  to 
accomplish  a  thorough  survey  of  the  stratigraphy  of  the  surrounding  townships,, 
and  this  year's  leaders  recommend  to  the  attention  of  their  successors  for  the 
ensuing  field  season  the  desirability  of  systematically  beginning  such  a  work. 

It  is  thought  that  a  few  new  species  of  fossils  have  been  found,  but  it  haa 
been  necessary  to  prepare  this  report  so  early  in  the  year,  before  the  field  work 
can  be  said  to  have  actually  end'HJ,  that  the  collectors  have  not  been  able  to  put 
their  specimens  in  oider,  determine  doubtful  varieties,  and  prepare  lists  or  descrip- 
tions of  them. 

It  has  also  been  found,  in  compiling  the  notes  submitted,  that  the  substance 
t>f  many  of  them  was  already  contained  in  the  «  Geology  of  Canada,  1863/'  so 
that  it  is  unnecessary  to  issue  them  in  this  report.  In  fact  all  the  observations 
ot  the  branch  bear  testimony  to  the  wonderful  accuracy  and  extended  scope  of 
that  valuable  work. 

The  most  systematic  and  important  effort  of  the  year  consisted  of  an  explo- 
ration of  the  celebrated  Biid's  Eye  and  Black  River  outlier  at  Paquette's  Rapids, 
at  the  foot  of  AUumette  Island,  where  Messrs.  iiilHogs,  Ami  and  Soutter,  of  this 
Club,  spent  a  week  collecting  fossils,  in  company  with  Mr.  Hnrlburt,  the  accom- 
plished palaeontologist  of  Utica,  N.  Y.,  and  Mr.  Weston,  of  the  Exploring  Stoff 
of  the  QeologicHl  Survey  of  Canada.  The  greater  number  of  these  specimens 
were  found  to  be  of  species  Identical  with  those  of  the  Little  Chaudidre  k>ed8,. 
referred  to  hereafter. 

In  the  absence,  then,  of  comprehensive  notes  from  which  a  full  report  of  the 
year's  work  could  be  compiled,  it  may  be  interesting  to  the  members  in  general, 
as  well  HS  a  help  to  the  younger  ones  desiring  to  begin  the  study  of  palseou- 
tology,  to  give  a  list  of  the  different  localities  in  this  neighbourhood  in  which  the 
several  formations  may  be  found,  at  the  samo  time  indicating  the  best  fossili- 
ferous  beds. 

Taking  the  rocks  in  ascending  order,  the  Potsdam  sandstone,  the  lowest 
member  of  the  Lower  Silurian  age,  and  the  one  immediately  succeeding  the  recks 
of  the  Archsean  era,  is  found  at  the  Nepean  quarries  on  the  Richmond  Road 
above  Britannia ;  at  Lake  Windeago,  East  Templeton ;  and  at  Buckingham 
Basin,  on  the  property  of  Mr.  Bangs.  An  exposure  is  also  reported  as  occurring 
at  Hog's  Back. 

No  fossils  have  been  reported  from  the  Potsdam  in  Ottawa,  nor  from  the 
formation  next  in  order  of  age,  the  Calci ferous,  which  occurs  at  Hog's  Back  and 
the  Black  Rapids  on  the  Rideau  River,  nine  miles  from  the  City,  where  the  CluU 
held  one  of  its  excursions  last  summer.  Casts  of  Calciferous  fossils  have  been 
reported  as  seen  in  a  quarrv  on  Mr.  Robert  Skead's  Farm,  South  Shore  of  the 
Ottawa,  opposite  Duck  Island. 

Mr.  J.  ti.  Bell  reports  a  very  interesting  exposure  in  Marlborough,  about  30 
miles  south  of  the  City,  probably  referable  to  the  Calciferous  sand-rock  ;  rich  in 
fossils,  and  with  crystals  of  quartz,  making  brilliant  patches  on  the  surface  aa 
they  glisten  in  the  sunlight.  It  is  proposed  to  give  to  the  Club  a  detailed 
description  of  this  exposure  in  a  separate  paper. 

The  formation  which  comes  next,  the  Chazy,  has  in  this  locality  so  ftu- 
proved  poor  in  fossils.  The  beds  at  Aylmer  and  south-east  of  tbe  mouth  of 
Green's  Creek  are  the  best  in  the  immediate  neighbourhood,  no  very  interesting 
fossiliferous  beds  being  known  nearer  than  L'Orignal  or  Grenville. 

The  Bird's  Eye  and  Black  River  formation,  constituting  the  base  of  the 
Trenton  group,  is,  on  the  contrari%  specially  rich.  Tne  Little  Chaudidre,  on  the 
Hull  side,  is,  when  the  water  is  low,  the  best  place  in  this  vicinity.  Fossils  are 
also  found  in  a  similar  bed  on  the  Ontario  shore  opposite,  on  Lots  3  and  4  in 
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Concession  3,  Ridean  Front  of  Gloncester ;  Lot  N,  Concession  A,  Nepean ;  at  the 
Bnmmit  of  the  Cbazy  outcrop  already  referred  to  south-east  of  Green's  Creek, 
and  at  the  quarries  near  Hog's  Back,  on  the  Gloucester  side  of  the  Rideau  River. 

The  formation  next  in  order  is  the  Trenton,  and  as  most  of  the  limestone  in 
the  immediate  vicinity  of  the  City  helongs  to  it  there  are  many  fossiliferous 
localities  that  would  repay  careful  attention,  but  only  a  few  of  the  richest  known 
are  mentioned.  That  at  Barrack  Hill,  described  in  the  Geology  of  Canada,  1863, 
as  most  productive  of  new  species,  and  from  wbich  was  obtained  the  greater  part 
of  the  crinoids  and  cystids  described  in  Decades  3  and  4,  does  not  seem  to  be 
accessible  now,  having  probably  been  covered  by  debris  from  the  excavations 
for  the  Lover's  Walk. 

Good  fossiliferous  localities,  and  ea«y  of  access,  occur  east  of  the  steamboat 
landinfc  on  Sussex  Street ;  at  McKay's  Bay  ;  the  quarry  at  Brigham's  Lake,  Hull 
.(Crinoids)  ;  Wright's  quarry,  Hull ;  at  the  railway  cutting  immediately  west  of 
the  crossing  of  the  Aylmer  road  (Monticulipora^)  *,  at  the  old  lime  kilns,  Mount 
Sherwood  ;  and  above  the  Chaudi^re  Falls  on  the  Hull  side  of  the  river,  at  low 
water. 

Beds  of  the  Utica  formation,  conf>tituting  the  base  of  the  Hudson  River 
group,  and  immediately  overlying  the  Trenton,  occur  on  the  banks  ot  the  Rideau 
at  the  rifle  range,  at  Cummings'  Bridge,  at  a  small  creek  between  Cummings'  and 
Hurdman's  Bridges,  and  in  the  brook  above  Billings*  Bridge.  Mr.  Ami  is 
preparing  for  the  Club  a  paper  upon  the  fossils  found  by  him  in  these  beds. 

No  formations  more  recent  are  known  to  exist  near  Ottawa  until  the  post- 
tertiary  clays  are  reached,  of  which  there  are  good  fossiliferous  localities  below 
BockliflFe  on  the  south  bank  of  the  Ottawa,  when  the  water  is  low  ;  at  the  mouth 
of  Green's  Creek,  and  in  the  gravel  beds  at  Gloucester  station  on  the  St.  Lawrence 
and  Ottawa  Railway. 

In  conclusion  it  is  hoped  that  a  large  number  of  members  of  the  Club  may 
be  induced  to  pursue  this  most  attractive  branch  of  field  work  during  the  coming 
season,  particularly  now  that  the  headquarters  of  the  Geological  survey  have 
been  brought  to  Ottawa,  that  the  magnificent  collection  in  its  museum  will 
shortly  be  open  for  study  and  comparison,  and  that  some  of  the  officers  of  the 
survey  who  are  members  of  the  Club  may  be  induced  to  lead  this  branch  with 
the  success  that  their  high  scientific  attainments  would  ensure. 

WM.  P.  ANDERSON, 
W.  R.  BILLINGS, 
H.  M.  AMI, 

Leaders  of  the  Geological  Branch. 


REPORT  OF  THE  BOTANICAL  BRANCH 

For  the  Season  of  i88i. 

To  ike  Council  qfthe  Ottawa  Field-Naturaiisis'  Club: 

In  making  a  report  of  the  work  done  in  the  Botanical  Section  during  the 
past  year,  your  committee  must  first  congratulate  the  Club  on  the  progress  made 
in  this  branch  and  on  the  success  that  has  attended  the  system  inaugurated  this 
season.  We  also  take  this  opportunity  to  thank  the  members  for  their  evident 
<lesire  to  render  our  duties  easy,  and  for  the  interest  they  have  shown  in  the 
•work  of  the  new  system. 

Owing  to  the  spring  circular  having  been  issued  after  the  botanical  season 
had  opened  ;  some  who  would  have  liked  to  commence  work  with  the  Club,  for 
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want  of  preparatioD,  posponed  their  begioning  until  another  year ;  and,  to  judge 
from  the  many  who  have  90ugbt  information  regarding  the  collection  and  pre)  a* 
ration  of  specimens,  the  fruits  of  this  season's  work  will  be  evident  next  year  in 
the  increased  number  of  worliing  botanists.  This  year  six  new  collections  have 
come  under  our  notice  and  the  same  number  of  new  collections  may  be  said  to 
be  in  possession  of  the  Club. 

In  accordance  with  the  notice  contained  in  the  circular,  a  series  of  sub- 
excursions  was  organized.  Your  committee  started  each  Tuesday  morning, 
from  the  west  end  of  the  City  to  the  woods  in  that  vicinity,  and  each  Thursday 
morning,  from  the  east  end  to  McKay's  woods  and  Beechwood  Cemetery.  In  the 
latter  localities  much  valuable  work  was  done  to  improve  our  knowledge  of  their 
flora,  a  complete  list  having  been  made  of  all  the  species  observed  and  the  date 
of  their  first  appearance  in  flower,  together  with  other  notes  of  interest.  As 
opportunities  offered  themselves,  Saturday  afternoon  excursions  were  made 
throughout  the  season  to  points  at  a  greater  distance.  Of  the  most  noteworthy  was 
one  to  the  neighbourhood  of  Billings  Bridge,  where  the  TrUlium  Cemuum  formerly 
grew  in  great  abundance ;  but  owing  to  the  wood  where  it  was  most  abundant 
having  been  destroyed  only  two  imperfect  specimens  were  obtained.  Another 
similar  excursion  took  place  to  the  Mer  Bleue,  where  Woodwardia  Virginicaj  Scheueh- 
zeria palustriB  and  other  bog  plants  were  collected,  including  a  remarkable  Viola 
with  very  long  petioles ;  in  some  instances  nearly  6  inches  in  length.  After 
careful  examination  it  has  been  referred  to  V.  blanda,  Templeton,  Hogsback^ 
Blechanicsville,  Lake  Flora  and  other  places  were  also  visited.  In  addition  much 
individual  work  has  been  done  by  members,  and  we  are  pleased  to  note  that  the 
important  branch  of  aquatic  plants  has  received  full  attention,  as  will  be  seen  oa 
reference  to  the  list  appended. 

The  plants  added  this  year  to  the  Flora  Ottawaensis  are  31  in  number,  some 
of  which  are  very  rare.  More  we  expect  will  be  added  during  the  winter  wheib 
members  arrange  their  summer  work  and  competitive  collections  and  lists  are 
sent  to  the  council.  This  is  very  satisfactory  considering  the  thorough  manuec 
in  which  the  locality  has  been  worked  in  former  years. 

The  following  are  a  few  of  the  more  important  plants  on  the  list : 

Polygala  paucifolia.  The  only  specimen  found  recently  in  this  locality  was- 
gathered  by  Mr.  H.  Ami,  near  the  St  Louis  Dam,  but  the  late  Mr.  B.  Billings 
collected  it  in  1866.  It  was  also  found  at  Montebello  and  was  noticed  among^ 
some  plants  sent  from  the  Mattawa  Di8trict. 

Rosa  Carolina,  Swamp  Rose,  was  found  near  Meach's  Lake. 

Wolffia  Brasilieusis,  in  the  Rideau  Canal. 

In  the  difficult  and  little  known  genu?  Potamogetony  Mr.  Fletcher  baa 
done  much  valuable  work,  which  we  hope  the  Club  will  benefit  by  on  some 
future  occasion.  Referriug  to  this  work  he  writes :  "  I  have  found  the  rare 
"  emerged  form  of  PotamogHon  Vasegi  in  the  Rideau  Canal,  with  well  developed 
"  floating  leaves.  I  was  not  successful  in  securing  the  fruit,  all  the  floating 
"  leaves  having  been  destroyed  by  insects  before  it  matured,  which  made  it 
<(  impossible  to  discover  the  plants."  In  reference  to  another  species  he  writes  : 
«  Potomogeton  Robbiimi  I  found  in  Me«ch's  Lake ;  but  without  flowers  or  fruit. 
<<  The  Rev.  T.  Morong,  the  leading  American  specialist  in  this  family,  writes  me 
«  as  follows  with  reference  to  this  plant :  *  it  had  been  hunted  for  In  truit  for  20 
"  years  or  more,  in  vain  until  two  yt  ars  ago,  when  it  was  foubd  near  Ashland, 
*'  in  Mass.  It  had  alwavH  been  coosidered  a  submerged  form  previous  to  this, 
«  but  that  year  the  water  was  very  low  and  some  of  the  stems  reached  the  surface 
«  and  bore  fruit ;  as  a  rule  all  the  submerged  species  or  forms  are  reproduced 
«  by  gemmse." 

Uoetes  lacuslris.-^This  curious  plant,  which  has  been  classed  Club  Mosses, 
was  found  by  Mr.  Fletcher  in  Malloch's  Bay,  near  the  railway,  at  the  lowest  point 
attainable  t>y  the  water  falling. 
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Several  new  pi  ints  were  found  by  members,  but  at  a  distance  too  great  to  be 
added  to  th«  list ;  as  they  will  probably  be  found  in  this  locality,  their  named 
are  here  m»  utioned  as  a  guide :  At  Paquette's  Rapids,  Sagittaria  ptuilla^  Nutt.> 
Htlenium  aulumnaUi  L^  Eriocaidon  septangulare^  With. ;  at  Montebello,  Allium 
Sehcenoprasumf  L.,  Convallaria  mojalis^  L.,  and  Arabia  hetperidoidet^  Gray 

Before  closing  the  report  we  would  urge  upon  each  Botanist  the  necessity  of 
a  more  systematic  method  of  work.  If  each  would  take  a  particular  locality  and 
prepare  a  libt  of  all  plants  growing  there,  the  Club  would  soon  be  possessed  of 
the  most  valuable  information.  We  would  further  urge  all  to  make  notes  of  the 
work  done  and  prepare  a  report  for  the  leaders  at  the  close  of  the  season.  A  few 
have  done  so  this  year  but  the  majority  have  neglected  this  duty.  We  would 
advise  those  about  entering  the  study  to  commence  work  at  once,  by  learning 
the  system  upon  which  the  science  is  based  and  examining  all  collections  they 
have  access  too,  thus  becoming  familiar  with  the  work  they  intend  to  pursue  \ 
and  we  would  ask  all  to  apply  freely  to  the  leaders  whenever  aid  or  information 
u  required.  It  must  be  borne  in  mind  that  they  are  appointed  for  use  only,  and 
are  to  be  looked  upon  a«  Club  property. 

BEAUMONT  SMALL,  M.D , 
R.  B.  WHYTE, 

Leaders  of  the  Botanical  Branch. 


APPENDIX. 
Flora  OttawMntis ;  AddUiors  to  Previoui  Litis, 


Nymphasaceae. 

Nympbosa  tuberosa,  Paine. 
Caryophyllaceee. 

Lychnis  dittma^  Sibth. 

Spergula  arvensis,  L. 
PolygalaceaB. 

Polygala  paucifolia,  Willd. 
LegnminossB. 

Astragalus  Cooperi,  Gray. 
Bosaceae. 

Rosa  Carolina,  L. 
Umbel  lifeiae. 

Heracleum  lanatum,  Micbz. 
Composi'as. 

Nardosmia  palmata,  Hook. 

Aster  miser,  L.,  v.  hirsuticaulis, 

Solidago  serotina,  Ait. 

Centaurea  Cyanus^  L. 
PlantagioaceaB 

PlatUago  mediOj  L. 
Convolvulacefe. 

Calystegia  seplum,  R.  Br.  v. 
Amertcanui>,  8  ms. 
Solanacero. 

Physalis  pubescens,  L. 
Cupulifene. 

Quercus  cocci  nea,  Waug. 
Betul^cfs. 

Betala  nigra,  L. 


Salicaceae. 

Populus  monilifer*,  Ait. 
Lemnacese. 

Wolf&a  Brasiliensis,  Wedddl. 
Naiadaoeas. 

Potamogeton  Yaseyi,  Bobbins. 
{Emersed/orm.) 
lonchites.Tnck. 
gramineus,  L.  v. 

giaminifoliu**,  Frlep. 
lucent,  L. 
perfollatuo,  L.  v. 

lanceolatU8,Gr*y. 
pusillus,  L.  V. 
major,  Fries. 
Gr^y.  V.  tenuissimus,  Mtrr- 

tens  and  Kocb. 
pectinatus,  L. 
Robbinsii,  Cakes. 
Cyperaceae. 

Cyperas  phymatodes,  Muhl. 
Eriophoium  vaginatum,  L. 
Filices. 

Cystopteris  fragilis,  Bohn. 
V.  deutata,  Hook. 
Lycopodiact  a;. 

Isoetes  lacustriB,  L. 
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REPORT  OF  THE  ENTOMOLOGICAL  BRANCH 

For  tJu  Season  of  i88r. 

To  the  Council  of  thi  Ottawa  Field- Naturaliat^  Club  : 

In  compliance  with  the  instructions  receiyed  from  you  I  beg  to  submit  a 
brief  report  upon  the  work  done  in  Entomology.  This  important  branch  of 
science  ofifers  such  a  fine  field  for  the  investigations  of  our  members  that  it  is 
pleasing  to  note  even  the  slight  increase  of  interest  therein  that  was  manifested 
during  the  past  season,  and  which  was  noticeable  at  our  excursions.  Many 
insects  were  brought  to  me  during  the  summer  and  others  taken  to  our  president; 
some  of  these  were  broi^ght  for  identification  and  information  regarding  their 
habits,  while  the  remainder  were  contributioBS  to  our  respective  collections. 
The  season  for  insects  began  at  least  two  weeks  earlier  than  in  1879  or  1880 ;  such 
common  forms  as  flies  and  spiders  appearing  before  15th  March,  on  which  date  a 
number  of  small  coleoptera,  chiefly  carabidie,  were  observed.  On  the  same  day 
appeared  Apis  meUifica,  Linn.,  the  honey-bee,  and  Polettee  annulatus^  or  mud-wasp. 
The  latter  is  very  abundant  during  the  summer,  and  may  be  seen  in  large  num- 
bers upon  the  watered  streets,  gathering  the  moist  lime-stone  dust  with  which  it 
builds  its  cells.  Hundreds  of  these  cells  may  be  found  under  the  stone  window- 
sills  and  cornices  of  the  Parliament  Buildings.  This  wasp  remains,  in  diminish- 
ing numbers,  until  the  end  of  October,  and  stray  ones  may  occur  even  later  on* 
sunny  dayn.  Pierit  rapm^  Linn.,  the  cabbage  butterfly,  was  noticed  on  the  Ist  of 
April,  but  during  the  first  week  of  that  month  there  was  a  continuous  cold  pene- 
trating north  wind,  with  low  temperature,  so  that  insect  appearances  were  re- 
duced again  to  the  minimum.  A  recurrence  of  bright  warm  weather  brought 
them  forth  in  rapidly  increasing  number  and  variety,  and  during  the  remainder  of 
the  spring  they  were  very  plentiful.  On  the  9th  April  hybemated  specimens  of 
Vanessa  antiopa^  Linn.,  the  butterfly  by  some  known  as  the  Camberwell  Beauty, 
were  in  flight,  and  on  ihe  following  day  tiger  beetles,  C.  purpurea^  Oliv.,  were 
numerous  in  dry  fields.  About  the  20th  mosquitoes  began  to  make  their  pre- 
sence felt  both  by  members  and  non-members,  and  in  some  of  the  neighbouring 
woods  they  were  more  than  usually  obnoxious.  On  the  24tb,  in  a  young  pine- 
grove,  on  the  other  side  of  the  Ottawa,  I  obtained  a  number  of  Bnprestidte, 
though  not  expecting  to  find  them  abroad  so  early.  Of  C,  Vtrginiensis^  Drury,  I 
took  1  male  and  2  females,  and  of  C.  libertOj  Germ.,  14  males  and  13  females.  A. 
few  pine  weevils  were  also  seen,  and  many  of  the  pine  saw-flies. 

The  currant  saw-fly,  Nematus  ventricosus^  King ,  also  about  this  date  was  de- 
positing its  eggs,  and  as  these  batch  in  about  a  week  the  young  worms  were  at 
their  destructive  work  by  May-day,  new  broods  appearing  all  through  the  summer 
and  requiring  constant  watching. 

On  May  6th  (Saturday  afternoon)  a  botanical  and  entomological  party  visited 
the  woods  in  the  vicinity  of  Billings'  Bridge,  and  about  25  to  30  species  of  coleop- 
tera were  collected.  Amonor  these  were  Serica  sericea^  III.,  of  which  numbers 
were  found  feeding  upon  wild  goosebeny  bushes,  and  Chrysomela  elegans^  Oliv., 
of  which  the  food-plant  could  not  be  discovered  although  the  beetles  were  abun- 
dant. Platycerus  quereuSj  Weber,  was  found  to  be  destroying  the  buds  of  maples 
and  other  trees  by  eating  them  completely  out,  so  as  to  leave  but  a  shell,  thus 
killing  the  leaf-clusters.  The  beetles  were  found  in  the  buds,  sometimes  a  pair 
in  a  bud.  Many  of  the  curious  larvae  of  Photinus  angulaius^  Say,  one  of  our  fire- 
flies, were  observed  crawling  upon  the  trunks  of  trees  in  swamps,  or  suspended 
by  the  tip  of  the  tail  to  the  Dark  in  the  same  manner  as  the  larvse  of  the  (^occin- 
ellidae,  or  lady-birds,  when  changing  to  the  pupa  state.  The  sultry  weather  ot 
the  following  week  brought  forth  swarms  of  insects  of  all  varieties,  and  a  very 
f^r  collection  might  have  been  made  in  the  city. 
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The  insect  fauna  of  the  Hull  side  of  the  river  is  in  my  opinion  richer  than 
that  of  this  side  ;  many  insects  occuring  abundantly  there  that  I  have  not  seen 
on  this  side.  This  was  qnite  noticeable  during  a  short  trip  that  I  made  (2l8t  to 
24th  May),  with  two  other  members  of  the  Clnb,  to  the  Wakefield  Cave,  about  20 
miles  north  of  Ottawa.  We  obtained,  for  instance,  three  species  of  tiger  beetles, 
C7,  lonffalibris,  Say.,  C.  limbalis^  Kl.,  and  C.  \1-guttata^  Dej.,  which  I  have  not  taken 
in  this  county.  Conotraehelus  nenuphar^  Hbst.,  the  plum-weevil,  was  very  abun- 
dant on  wild  cherry  trees ;  and  I  may  note  that  there  was  scarcely  a  tree  unaf- 
fected by  "  black-knot."  Several  specimens  of  Piehyta  monUcola^  Rand ,  wore 
captured  flying  about  elder  flowers. 

On  the  27th  May  a  Club  Excursion  was  held  to  Chelsea.  The  day  was  very 
bright  and  hot,  and  favourable  for  entomologizing,  but  the  wood  being  almost  en- 
tirely beech  the  variety  ot  species  found  was  not  great,  letkycerut  novaboracenair^ 
Porst.,  the  beech-weevil  and  largest  Canadian  curculio,  was  exceedingly  nume- 
rous ;  specimens  were  seen  on  nearly  every  beech  tree,  and  sometimes  several 
on  the  same  tree.  Dieerca  divaricata^  Say.,  the  beech-borer,  was  also  common,  and 
ppecimeus  were  observed  depositing  their  eggs  in  old  trees.  Among  other  beetles 
found  on  that  day  may  bementione<l  Calchophora/ortis,  Lee,  Dieerca  tenebrosOj  Kirby, 
Alau$  oeculatuSj  Linn.,  and  AmyopSy  Fabr.,  and  Corymhites  erueiatus,  Linn.  On  the 
31st  May,  Chryiobothris  Harriaii^  Uentz.,  was  taken  on  pine  and  the  weevils  in- 
festing that  tree  were  abuodaot.  For  the  4th  June  I  have  a  record  of  over  60 
species  of  Coleoptera,  but  butterflies  appear  to  have  been  less  abundant  than 
in  some  former  seasons,  some  species  which  occur  here  not  having  been  observed^ 
at  all.  Among  the  beetles  may  be  mentioned  Saperda  veBtita^  Say.,  basswood-borer 
C.  nenuphar^  Herbet.,  plum-weevil,  Antkronomus  qtiadrtyibbus,  Say.,  apple-weevil, 
Psenocertis  supemotatvs^  Say,  currant -borer,  and  Saperda  Candida^  Fabr.,  the  apple- 
tree-borer.  The  latter  beetle  I  have  as  yet  found  only  beyond  Hull,  where  it 
occurs  upon  the  shad-bush  or  service-berry  and  seems  to  be  increasing  in  numbers. 
Three  years  ago  a  single  specimen  was  captured,  whereas  last  summer  several 
could  be  taken  in  an  hour's  collecting.  On  the  occasion  of  the  Clubs  excursion 
to  Montebello,  on  8th  June,  a  great  variety  of  insects  were  observed,  including 
species  not  occurring  here  within  my  knowledge.  I  have  made  a  synopsis  of  the 
beetles  collected  by  members  of  the  Club  during  that  day  and  give  the  number 
of  species  in  each  of  the  principal  families  collected: — Cicindelidae  1,  Carabida* 
35,  Scarabreidae  8,  Chrysomelidaa  1 5,  Elateridre  13,  Curculionidae  13,  Coccinelli- 
da3  5,  Staphylinidaj  6,  Cerambycidte  3,  Lampyridae  9,  Mycetophagidffi  3,  other 
families  18,  in  all  129  species  Coleopterrt.  The  Carabidro  were  nearly  all  taken 
under  drift-wood  and  leaves  on  the  damp  shady  shore,  and  a  search  for  this 
family  in  such  localities  will  always  be  well  rewarded.  The  pnndy  shores  of 
Kettle  Island  would  be  a  good  locality  to  investigate.  Wnil.»  insects  were 
unusually  abundant  during  May  and  June,  the  two  following  months  were  not 
so  prolific  as  was  expected,  owing  probably  to  food  plants  having  partially  ftiiled 
on  account  of  the  dry  season.  During  the  summer  Mr.  W.  L.  Scott  informed  me 
that  a  number  of  grape  vines  at  Fairview  (residence  of  Hon.  R.  W.  Scott)  had  been 
attacked  by  h  small  active  bluish  beetle.  This  bee'le  is  named  Orapiodera  chalybea, 
III.,  and  is  ccmmonly  known  as  the  "  grape-vine  flea-beetle."  The  « ggs  are  laid 
in  the  spring  upon  the  yonng  have?,  on  wbich  tie  small  dark-co?oured  larva? 
feed,  perforating  them  with  hol^s,  and,  if  numerous,  stripping  the  vines.  The 
greatest  injury,  however,  is  wrought  by  beetles  which  live  during  the  winter  under 
the  bark,  in  crevices,  etc ,  and  perforate  and  destroy  the  buds  just  as  they  begin 
to  swell  in  spring.  The  tortoise-like  beetle  Chelymorpha  aryusj  Licht..  was 
abundHUt  in  July  and  August  and  individuaJs  varied  much  in  th^-ir  markings. 
Specimens  wero  brought  to  me  by  different  per-on"*,  who  consideied  th«m  to  be 
unusually  rare  and  curious  beetles.  During  the  season  larv<e  ol  Sphinx  quinque  macu- 
lata^  Harworth,  were  exceedingly  common  upon  tomato  plants,  and  anotht-r  sphinx, 
Deilephila  lineala,  Fabr.,  occurred  abundantly  in  September,  as  evidenced  by  the 
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nrnnber  seen  about  the  flower  bedg  on  Major's  Hill.  A  fall  grown  lar^a  of  Phil" 
ampelus  achemon^  Drury,  was  taken  by  Mr.  J.  C.  Stewart  upon  Virginia  Creeper  (Am- 
pelopi>i6  quinque-folia)  and  otLers  were  foand  by  Mesers.  James  Young  and 
John  Christie  feeding  upon  grape-vines.  Empty  cocoons  of  the  beautiful  moth 
CaUoaamia  prometheoj  Drary,  were  found  near  Hull,  but  repeated  -search  failed  to 
discover  the  larvse  or  new  cocoons.  Two  captures  of  another  splendid  moth 
must  be  recorded.  This  moth,  Erebus  odoroy  8ay,  is  a  southern  form  and  its 
occurrence  here  is  therefore  particularly  interesting.  One  was  taken  by  Mr.  Geo. 
Patrick,  in  a  room  in  the  Western  Block,  the  other  by  Mr.  Pirn  in  a  doorway  of 
the  Government  Workshops.  Many  other  very  interesting  insects  might  be 
noted,  ot  which  one  is  Aletia  argiUaceoy  Hubn.,  the  cotton-moth,  which  appeared 
frequently  during  the  early  part  of  October,  as  it  also  did  in  1880.  Some  beetles 
were  obtained  from  fungi  as  late  as  10th  November.  To  my  own  collection  of 
of  coleoptera  of  the  vicinity,  I  added  during  the  season  about  one  hundred  new 
species,  the  majority  of  which  are  ai  yet  unnamed.  In  concluding  tliis  report,  I 
would  respectfully  ask  you  to  endeavour  by  all  means  in  your  power  to  impress 
upon  the  members  the  importance  of  the  study  of  Entomology,  a  branch  of 
Natural  History  offering  to  students  more  opportunities  for  original  research  and 
valuable  work  than  many  of  those  which  are  now  so  popular. 

W.  H.  HARRINGTON, 

Leader  of  the  Entomological  Branch. 


REPORT  OF  THE  ORNITHOLOGICAL  AND  OOLOGICAL  BRANCH 
For  the  Season  of  i88i. 

To  the  Council  qfthe  Ottawa  field- NaturalitUf  Club: 

When  at  the  bpginning  of  the  present  year  leaders  were  appointed  for  the 
various  branches  those  of  the  members  ot  the  Club  who  were  already  interested 
in  the  study  of  Ornithology  and  Oology  lost  no  time  in  putting  themselves  in 
communication  with  the  leaders  named  for  those  branches,  and  in  endeavoaring^ 
to  persuade  as  many  others  as  possible  to  take  up  these  studies.  The  following 
Report,  however,  is  confined  principally  to  work  done  in  Oology,  at»  that  was  the 
special  study  of  the  greater  number  of  the  members  of  the  branch.  Sub- 
excursions  in  this  branch  were  organized  once  or  twice  a  week  during  the  latter 
half  of  May  and  the  greater  part  of  June,  at  which  the  most  interesting  localities 
in  the  vicinity  of  the  City  were  visited.  One  of  these  was  Wakefield  Cave,  an 
object  of  great  interest  in  its  self  Hiid  hifuated  in  a  locality  most  favourable  for 
the  study  of  all  the  branches  ot  Naluml  History.  Ii  has  been  suggested  that  if 
too  far  for  a  general  excursion  of  the  Club,  hub-excursions,  similar  to  the  one 
mentioned,  might  be  organized  next  ^pring  by  the  leaders  in  the  different 
branches  to  visit  this  interesting  6|  ot ;  when  it  i8  confidently  hoped  good  results- 
would  follow.  On  this  excursion  whit  h  was  held  about  the  2l8t  of  May,  we 
succeeded  in  discoverirg  on  one  <  f  the  many  Bmall  lakes  near  the  cave  a  nest 
of  the  Common  Gull  (Larus  argei.t>itun,  Brunn.)  but  we  were  unfortunately  too- 
late,  as  not  only  were  the  eggs  hatclied,  I  ut  the  young  had  already  left  the  nest ; 
from  this  fact  it  is  probable  that  with  this  species  the  period  of  iucubatioa   ia 
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▼ery  early  in  the  season.  The  nest^  which  was  very  shallow,  was  built  almost 
altogether  of  dried  moss,  and  was  placed  on  the  top  of  a  small  rock,  which 
extended  about  a  toot  and  a  half  out  of  the  water,  towards  one  end  of  the  lake. 

.  About  the  same  date  Messrs^  L.  Brophy  and  R.  Bauset  visited  Lake  Wilson 
in  the  vicinity  of  the  Peche,  P.  Q. ;  and  succeeded  in  making  two  valuable  finds. 
The  first  of  these  was  the  nest  of  a  Black  Duck  (Anas  obeoura,  Imelin)  con- 
taining six  large  greyish  green  eggs  blotched  with  dull  yellow.  The  nest,  which 
was  of  moss,  was  built  on  the  ground,  in  the  centre  of  a  clump  ot  trees  on  a  smalL 
wooded  Island  in  the  Lake.  The  second  was  the  nest  of  a  Great  Northern  Diver 
or  Loon  (Columbus  torquatus,  Brunn)  containing  two  eggs,  olive  green  rather 
thickly  marked  with  large  and  distinct  dark  spots.  They  also  saw,  in  the  orowa 
of  a  very  tall  snag  on  one  of  the  Mountains  near  the  Lake,  the  eyry  of  a  White 
Headed  Eagle  (HaUaltus  Leucocephalus,  Savigny,)  but  not  having  climbing  irons, 
with  them  they  were  unable  to  reach  it. 

Among  a  number  of  nests  of  the  Crow  Black  Bird  (Quiscalus  purpureus, 
liechtenstein)  which  were  examined  near  Chelsea,  two  deserve  special  mention.. 
The  first  of  these  contained  two  eggs  similar  in  size  and  shape  to  the  ordinary 
ones  of  that  species,  but  the  colour  of  the  ground  work  was  lighter  and  more- 
delicate,  and,  while  one  was  thickly  covered  with  light  brown  spots,  the  other 
was  besprinkled  with  dull  purple  ones.  In  ancrther  nest  an  egg  was  found 
which  nature  had  apparently  meant  especially  for  the  leader  of  the  Oological 
Branch,  for  on  one  side  of  it  was  drawn  as  distinctly  and  as  neatly  as  if  done  with 
pen  and  ink,  a  large  «  W  "  with  inside  of  it  a  smaller  "  L  "  and  «  S."  The  egg 
was  stamped  by  nature  with  his  monogram,  all  ready  to  be  placed  in  his  collection. 

On  one  of  our  excursions  the  nest  of  a  Pee  wee  Flycatcher  (Sayomis  fuscus, 
Baird)  was  taken  containing  five  eggs,  four  of  which  were  marked  with  small 
brown  spots.  Although  it  is  very  unusual  for  the  eggs  of  the  Pee  wee  to  be- 
spotted  in  this  manner,  7  et  the  fact  of  their  being  so  is  noticed  by  many  writers. 
A  set  of  eggs  of  the  Sand  Martin  (Cotyle  riparia,  Boie)  was  obtained  which 
were  also  spotted,  a  peculiarity  that  as  &r  as  could  be  learned  has  never  been, 
recorded. 

Among  the  many  birds  which,  retumiug  year  after  year  to  gladden  us  with 
their  joyous  carols,  grow  to  be  familiar  friends  about  our  houses,  there  are  some 
which  apparently  depend  entirely  on  the  habitations  of  man  for  a  place  in  which 
to  build  their  nests.  Of  these  are  the  Chimney  Swallows,  (Cbstura  pelasgia, 
Stephens);  Eave  Swallows,  (Petrochelidon  lunifrons,  Cabanis);  White  Bellied 
Swallow,  (Tachycineta  bicolor,  Coues)  ;  Purple  Martin,  (Progne  purpurea,  Boie)>. 
and  many  others.  That  these  birds  however,  may  and  sometimes  do  find  a 
substitute  for  eaves,  sheds  and  bird  houses,  is  proved  by  the  fiict  that  some  half 
dozen  pairs  of  white  bellied  swallows  were  observed  bull  dins:  in  deserted  wood- 
peckers' nests  in  a  tall  tree  situated  on  the  banks  of  the  Rideau  River  not  far 
from  Billings  Bridge.  The  nest  of  the  Wood  Peewee  (Contopus  virens,  Cabanis), 
besides  being  rare  is  extremely  neat  and  curious,  and  therefore  deserves  a  special 
description.  One  which  was  taken  on  one  of  our  excursions  was  saddled  upoa 
an  old  moss-grown  and  decayed  limb  in  a  horizontal  position,  about  20  feet  from 
the  g^und  and  was  so  remarkably  shallow  and  so  thoroughly  incorporated  with 
the  bough  that  had  the  female  not  been  on  the  nest  it  would  certainly  have 
escaped  detection.  The  outside  of  the  structure  was  built  of  lichen  of  exactly 
the  same  colour  as  that  growing  on  the  branch  itself ;  it  was  lined  with  coarse 
grass  and  conrnined  three  eggs  of  a  yellow  cream  colour,  sparingly  spotted  towards 
the  large  eud  wich  light  and  dark  browu. 

Several  larg.*  colonies  of  cliff  or  eave  swallows  (Petrochelidon  lunifrons, 
Cabaris)  have  been  observed  in  this  vicinity.  The  nest  of  this  species  is  very 
odd.  It  is  1  onstructed  of  small  pellets  of  mud  ;  and  in  its  most  perfect  form  it 
resembles  a  g  'Urd ;  but  when  well  protected  by  the  overhanging  eave  of  a 
building,  the  neck  and  sometimes  part  of  the  body  of  the  nest  is  dispensed  with.. 
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The  in  irkings  of  the  e?g8  of  the  cliff  swallow  V4ry  considerably,  the  spots  on 
•«ome  specimens  being  fine  and  light  yellow,  while  those  on  others  are  large  and 
of  a  dark  brown  colour. 

On  one  of  the  excursions  the  nest  of  a  Brown  Thnish  (Harporhynchus 
cinereus,  Baird,) — rather  a  raiity  in  this  locality — was  discovered,  h^f>  too  late  to 
obtain  specimens  of  the  eggs  as  the  young  were  already  hatched. 

Besides  those  already  mentioned,  a  few  of  the  rarer  eggs  secured  on  our 
excursions  were  those  of  the  following  birds : 

American  Redstart  (Setophaga  niticilla,  Swainson),  Rose  Breasted  Grosbeak 
(Qoniaphea  Ludoviciana,  Bowdich),  Yellow  Bellied  Woodpecker  (Spbyrapicus 
varius,  Baird),  Belted  Kingfinher  (Ceryle  alcyon,  Boie),  Yellow  Bellied  Fly- 
catcher (Empidonax  flariventris,  Baird),  Whip-poor-will  (Antrostomns  voci- 
ferus,  Bonapart),  Night  Hawk  (Chordeiles  VIrginianus,  Bonapart).  It  might 
also  be  mentioned  that  a  nest  of  the  Nashville  Warbler  (a  great  rarity)  containing 
four  eggs,  was  found  on  the  13th  July  last  year  in  a  secluded  thicket  in  the 
corner  of  Dow's  Swamp,  a  peat  bog  about  a  mile  from  j,he  City.  The  nest  was 
built  of  moss  with  a  little  hair  inside,  and  was  situated  in  the  side  of  a  small 
mound  rising  a  few  inches  above  the  wet  sphagnum  moss  by  which  it  was 
surrounded. 

The  following  is  a  list  of  birds,  giving  the  dates  at  which  they  arrived  in 
this  vicinity  in  1881  : — 

Golden-eyed  Duck  {Bucephala  elangula,)  17th  March;  American  Robin 
(Turdw  miffratoriWj  Linnaeus)  3 1st  March  ;  Blue  Bird,  {Sialia  sialis,  Ualdeman,) 
9th  April ;  Song  Sparrow  (Melopiza  melodta,  Baird,)  14th  April ;  White  Crowned 
Sparrow  (Zonotrichia  leueophry$,  Swainson,)  14th  April ;  White  Bellied  Swallow 
(Tachycineta  bicolor^  Cones,)  14th  April;  Meadow  Lark  (Stumelta  magruty 
Swainson,)  20th  April ;  Fish  Hawk  or  Osprey  {Pandion  Hali«tU8,  Savigny,)  22nd 
April ;  Purple  Martin  {Progne  purpurea,  Boie^,  22nd  April ;  Belted  Kingfisher 
{Ceryle  Alcyon,  Boie,)  26th  April;  Spotted  Sandpiper  (Trinyoides  maeularius, 
Gray,)  5th  May  ;  American  Sparrow  Hawk  (Falco  sparveriusj  Linnaeus,)  5th  May  ; 
Ruby  Throated  Humming  Bird  {Troehilui  colubris,  Linnseus.)  9th  May. 

About  the  latter  date  the  following  warblers  also  arrived,  Blue  Yellow- 
backed,  Maryland  Yellow  Throat,  Black  and  White  Creeper,  Black  Throated  Green, 
Black  Throated  Blue,  Yellow  Rump,  Biy  Breasted,  Blackbumian,  Chestnut-sided, 
Yellow,  Pine,  Black  and  Yellow,  and  Red  Start. 

Rose  Breasted  Grosbeak  (Goniapkea  Ludoviciana,  Bowdich,)  14th  Mav  y-  Night 
Hawk  (Cordeiles  Virginianut,  Bonapart,)  20th  May.  The  Blackbirds  and  Sparrows 
had  eggs  in  their  nests  on  the  9th  of  May. 

In  conclusion  it  is  sincerely  hoped  that  next  season  the  number  of  those 
•taking  an  active  part  in  the  development  of  such  interesting  and  important 
branches  of  Natural  History  as  Ornithuloffy  and  Oology  may  be  lMrg»»ly  increased 
and  that  the  work  done  may  grow  proportionately  in  extent  and  utility. 

GEO.  R.  WHITE, 
W.  L.  SOOTT, 

Leaders  (if  the  Ornithological  and  Oological  Branch. 
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APPENDIX. 


List  of  Birds  found  in  the  vicinity  qf  Otknoa  City^  tpecimena  of  which  have  been  shot 
within  the  last  few  years. 

CO"  meftns  oommon;  "r.o."  rstber  common:  **r."  rare.    The  numbers  opposite  to  the- 
speoies  refer  to  Couea'  Check-List  or  the  Birds  of  North  America.) 


CLASS   AVES.— BIRDS. 

SUB-CLASS  L    AVES  AEREiE  OR  INSE8S0RES,  AERIAL  BIRDS  OR 

PERCHERS. 

ORDER  PASSERE8,  PERCHERS  PROPER. 
Tl'rdjd^,  Thrdshes. 

1 .  Tardus  mipratorius,  Linn.     Robio,  c. 

4.        'i      pallasii,  Cab.     Hermit  Thrush,  c. 

6.        "     fuscescenSf  Steph.     Wilson'*  Thrush,  c. 

9.  Mimus  CarolinensiSy  Gray.    Catbird,  c. 

10.  Harporhynchus  rufuSj  Cab.     Brown  Thrush  or  Thrasher,  r.  c. 
12.  "  cinereusj  Bd,    Cinereous  Trash ,  r. 

SAXiooLiDiE,  Stone-chats  and  Blubbibds. 
16.  Sialia  sialisj  Hald.    Eastern  Bluebird,  c. 

STLVHDiB,     SyLVLB. 

21.  Regtdus  calendula,  Licht.    Ruby-crowned  Kinglet,  c. 

22.  "       satrapoj  Licht.    Golden-crowned  Kinglet,  c. 

23.  PoUoptila  eserulea,  Sclater.     Blue-gray  Gnatcatcher,  r. 

PARIDiK,    TiTMICB. 

31.  Parus  atricapillus,  Linn.     Black-cupped  Chickadee,  c. 

34.       "     rufescensj  Townmjnd.     Chestnut-backed  Chickadee,  r. 

SiTTIDyK,    NCTHATCBBS. 

38.  Sitta  CarolinensiSf  Gmelin.    White-bellied  Nuthatch,  c.   (wintit  and 

summer). 

39.  **      Canadensis,  Linn.  R*'d-bellied  Nuthatch,  c.  (winter  and  summer). 

CKKTHlIDiC,   CbEKPEBS. 

42.  Certhiafamiliaris,  Linn.    Brown  Creeper,  c. 

TR00L0DYTlDi«,    WhBNS. 

49.  Troglodytes  mdon,  Vieillot.    House  Wren,  c. 

50.  Anothura  troylodytes^  Coues,     Winter  Wren,  r. 

Alaudid^  Labks. 
53.  Eremophila  alpestris,  Boie.     Horned  or  Shore  Lark,  c. 

MoTACILLlDwii,   WaGTAILS. 

55.  Anthus  LudovicianuA,  Licht.    Brown  Lark,  Titlark,  Wagtail,  Pipit,  c. 
SYLYiooLrDiC,  American  Warblers. 

57.  Mniotilta  varia,  Vieiilot.     Black  and  White  Creeper,  c. 

58.  Parula  Americana,  Bp.     Blue,  Yellow-backed  Warbler. 
67.  Helminthophaga  ruficapilla,  Baird.     Nashville  Warbler,  r. 


Digitized  by  VjOOQIC 


30 

SvLvicoLiDiB— Amirican  Warblrrs. — Continued. 

70.  Dendrctea  i>  <stiva,  Baird.    Blae-eyed  Yellow  Warbler,  Golden  Warbler, 

Summer  Yellowbird,  c. 

71.  «        virentj  Baird.    Black-throated  Green  Warbler,  c. 
76.          "        cmrulescenSf  Baird.     Black-throated  Blue  Warbler,  c. 

78.  "        eoronaia,  Gray.     Tellow-rumped  Warbler,    Yellow-crowned 

Warbler,  Myrtle  Bird,  c. 

80.  *<        Blackbumim^  Baird.    Blackburnian  or  Hemlock  Warbler,  r. 

81.  '»        »^n'«to,  Baird.     Black-poll  Warbler,  r. 

-82.  "        casianeay  Baird.    Bay-breasted  or  Autumnal  Warbler,  c. 

83.  "         Penntylvanica^  Baird.    Chestnut-sided  Warbler,  c. 

:84.  "        maculota,  Baird.    Black  and  Yellow  or  Magnolia  Warbler,  c. 

90.  "       palmaruMy  Baird.    Yellow  Bed-poll  or  Palm  Warbler,  r. 

•91.  "        pinuMj  Baird.    Pine  or  Pine-creeping  Warbler,  c. 

92.  SeiuruM  auroeapilhuy  Bwain.    Golden-crowned  Thrush  or  O^en-bird,  c. 
97.  CfeotfUypu  trichat^  Cab.    Maryland  Yellow-throat,  c, 

103.  MyiodioeUM  Canadenaii,  Aud.    Canadian  Flycatcher,  c. 

104.  Setophaga  ruticiUoj  Swain.    Redstart,  c. 

Tavaobid^ — Taiagbrs. 
:107.  Pyranga  rubroy  YieWlot.    Scarlet  Tanager,  c. 

HiuuNDiKiD.* — Swallows. 
111.  Jlirundo  korreorumy  Barton.     Barn  Swallow,  c. 
J 12.  Tachycineta  bieolor J  Couw.    White-bellied  Swallow,  c. 
1 14.  Petrockelidon  lunifroru,  Cab.     Glifif  or  Eave  Swallow,  c. 
J 15.  Cotyle  riparian  Boie.    Bank  Swallow,  Sand  Martin,  c. 
a  1 7.  Progne  purpurea^  Boie.     Purple  Martin,  c. 

AlfPKLID^ — WaXWIRGS,    etc. 

J 18.  Ampelis  garrult/Sj  Linn.    Bohemian  WaxwinR,  r.  (Transient  in  latter 

part  of  winter.) 
J 19.        "        wcfronim,  Baird.    Cedar  or  Cherry  bird,  c. 
ViBSonD^w — ViRBOS  OR  Grimuts. 

J  22.  Vireo  olivaceus,  Vieillot.     Red-eyed  VirtK>,  c. 
1 32.      **    ptuilliu,  Coues.     Least  Vireo,  c. 

Lanud^ — Shrikes. 
J 34.  Collurio  borealisj  Baird.    Great  Northern  Shrike,  Butcher  Bird,  ▼.  c. 

FRnrOILLID.« — FlICHBS,  ITC. 

J 37.  Pinicola  enucUaloTj  Vieillot.    Pine  Grosbeak,  c.  (Firct  part  of  winter.) 

139.  Cari>odacus  purpureuSf  Qnj.     Purple  Finch. 

142.  Loxia  leueojkeroy  Wilson.    White- winged  Crossbill,  r. 

J  43.      **      eurvirostraj  L.  var -4wwricana,  Coues.  Red  or  Common  Crossbill,  c. 

146.  j^iotkus  linariuSf  Cab.    Red-poll  Linnet,  c. 

149.  Chrysomitris  trt8ti$y  Bp.    American  Goldfinch  or  Thistle-bird,  c. 

152.  Plectrophane9  nivahsj  Meyer.    Snow  Bunting,  c.  (winter.) 

161.  Pooecetei  graminetu,  Baird.    Bay-winged  Bunting,  Grass-finch,  c. 

i62.  Coturnicultts  pasgerinuty  Bp.     Yellow- winged  Sparrow,  c. 

168.  Melotpiza  paluMtrU,  Baird.    Swamp  Sparrow,  c 

169.  "        melodtOt  Baird.    Song  Sparrow,  c. 
174.  Junco  kyemaliSj  ^clAier,     Snow-bird,  c. 

177.  Spizella  monticolOy  Baird.     Tree  Sparrow,  c. 

1 78.  "       tocialUj  Bp.    Chipping  Sparrow,  c. 

179.  "      ptuillajBp.    Field  Sparrow,  c. 
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Frihgillid-« — FixcHBS,   ITC. — Continued. 

182.  Zonolrichia  albicolliiy  Bp.    White-tbroated  Sparrow  or  Peabody-bird,  c. 

183.  "         Uncophrytj  HwtAn.    White-crowned  Sparrow,  c. 
187.  Faster  domettictu^  Linn.    Eoglish  Sparrow,  c. 

193.  Goniaphea  Ludoviciana,  Bowditch.    Rose-breasted  Grosbeak. 
199.  Cyanotpiza  eyanea J  BeArd,    Indigo  Bird. 

IcTBSiOiE — Amebioan  Stablings. 

210.  Dolichonyx  oryzivoruSy  Swain.     Bobolink,  c. 

211.  i/b/oMrti«;M com,  Swain.    Cow-bird,  c. 

212.  Agelmu  phceniceuiy  YieiWtfi.    Bed-winged  Black-bird,  c. 
2 1 4.  Stumella  magna,  Swain.     Meadow  Lark,  c. 

216.  Icterus  Baltimore,  Dandin.    Baltimore  Oridle,  c. 

225.  Quiscalus purpureus,  hicht    Purple  Qrackle. 

CoBTiDJE — Crows,  Jays,  etc. 

226.  Corvus  eorax,  Linn.    Raven. 

228.        "      Americanus,  And.    Crow,  c. 

234.  Cyanurus  cristatus,  Swain.     Blue  Jay,  c.  (summer  and  winter  resident.) 
239.  Perisoreus  Canadensis,  Bp.    Canada  Jay,  Whiskey  John  (summer  and 

winter  resident.) 

TYRANVTDiC — FlYOATCHEBS. 

242.  Tyrannus  Carolinensis,  Baird,     King-bird,  Bee-bird,  c. 
247.  Myiarehus  erinitus,  Cab.     Great-crested  Flycatcher,  r. 
252.  Sayomi^/uscusj  Baird.     Pe^jwee,  Peewit,  PhcBbe,  c. 
256.  Contopus  virens,  Cab.    Wooii  Pi  ■  wee,  r. 
258.  Empidonax  minimus,  Baird.    LtH.-^t  Flycatcher. 

ORDER  PICARLE— PCCARIAN  BIRDS. 
CAPRiKULOitM!; — Goatsuckers. 

265.  Antrostomus  vod/erus,  Bp.     Whip-poor-will,  c. 
267.  ChordeiUs  Virginianus,  Bp.     Night  Hawk,  c. 

CypssliouE — Swifts. 
271.  Chaetura  pelasgia,  Stephens.    Chimney  Swift,  c. 

TsooHiLiD^fi — Humming  Birds. 
275.  Trochdus  coluhris^  Linn.    Ruby-throated  Hummin^^-bird,  c. 

AlOEDIKIDJS — EniGnSBEBB. 

286.  Ceryle  alcyon,  Bole.    Belted  Kingfisher,  c. 

CfTCULn>.« — CCOKOOS. 

290.  Coeeyzus  erythrophihalmus,  Baird.     Bl«ck-bill<*d  Cuckoo,  c. 

291.  <'        Americanus,  Baird.    Yellow-billed  Cuckoo,  c. 

PiOIDi« — WOODPBOKERS. 

294.  Hylotomus  piUatus,  Baird.    Pileated  Woodpecker,  r. 

298.  Picus  villosus,  Linn.    Hairy  Woodpecker,  c. 

299.  "     pubeseens,  Linn.    Downy  Woodpecker,  c. 

300.  Pieoides  arcticus,  Gray.    Black-backed  Woodpecker,  c.  (in  winter  ) 
302.  Sphyrapieus  varius,  Baird.     Yellow-belli«-d  wookpecker,  c. 

309.  Melanerpes  erythrocephalvs,  Swain.     Redheaded  Woodpecker,  c. 
312.  Colaptes   auratus,    Swain.      Golden-winged    Woodpecker,     High-hole, 

Flicker,  c. 


Digitized  by  VjOOQIC 


32 

ORDER  RAPTORES—BIRDS  OF  PREY. 

STRioiDiE — Owls. 

317.  Bubo  Virginianm^  Bp.    Great-homed  Owl,  r. 
323.  Syrmum  nebuloaum,  Gray.     Barred  Owl,  c. 

325.  I^yctea  niveaj  Gray.     8nowy  Owl,  c. 

326.  Sumia  ululoj  Bp.  var.  BucUonica,  Ridfr.    Hawk  Owl,  c. 

328.  Nyetale  Acadtca^  Bp.     Acadian  or  Saw-whet  Owl. 

329.  Glaucidium  patierinum^  rar,  Califomicum,  Ridg.     Pigmy  Owl,  r. 

FalconidjB — Diurnal  Birds  of  Prey. 

333.  Circus  cyaneuif  Lacep.  var.  Hudtoniuty  Cs.     Marsh  Hanier,  c. 

337.  NaucUru9 furcaius,  Vigorn.     Swallow-tailed  Kitt^,  r. 

338.  Accipiterfu9cu9,  Bpi     Sbarp-skiDned  Hawk,  r. 
340.  Aitur  atrieapillus^  Bp.     Goshawk,  r. 

346.  Falco  iparveritUj  Linn.     Sparrow  Hawk,  c. 

360.  Pandion  fialisetuSf  Savigny.     Osprey.  Fish  Hawk,  c. 

ORDER  COLUMB.*:— 00LU.MBINI2  BIRDS. 

C0LCMBlD.<li — PlRBOliS. 

370.  EctopitUs  migratoriut.,  Swain.     Wild  Pigeoo. 


SUB.CLASS    II.— AVES    TERRESTRES     OR    CURSORES— TERRESTRIAL 

BIRDS. 

ORDER  GALLING— GALLINACEOUS  BIRDS. 

TetbaonidvB — Grouse,  itc. 

380.  Tetrao  Oanadensit^  Linn.    Canada  Grouse  or  Hprace  Partridge,  r.  c. 
385.  Bonasa  umbellus^  Stephens.    Ruffed  Grouse,  Partridge,  c. 

ORDER  GRALLATORES— WADING  BIRDS. 
Oharadriid^c — Plotbb. 

395.  Squatarola  Helvetica,  Cuvier.     Black-bellied   Plover,   Whistling  Field- 

plover,  c. 

396.  Charadriui/ulvutj  Gm.  var.  VirginicuB^  Cs.    Golden  Plover,  c. 

397.  AJffialilia  vociferui,  Cassin.    Kildeer  Plover,  r. 

398.  •*         Wilsonius,  Cassin.     Wilson's  Plover,  r. 

399.  "        semipalmatusy  Cab.    Semi  pal  nmted,  Ring  or  Ring-necked  Plover 

H.CMATOPODiDifi — Oystir-catchbbs  ajid  Turnstonss. 
406.  Streptilas  interprtMj  III.    Tnmj^one,  Brown  Bird,  Calico-back,  r. 

Phalaropodid^ — Phalaropbs. 
409.  Steganopus  WiUoniL  Cones.    Wilson's  Phalarope,  r. 
Scolopacid^— Snipe,  etc. 

412.  Philohela  minor,  Gray.    American  Woodcock,  Bog-sucker,  c. 

414.  Gallinago  WiUonii,  Bp.     American  or  Wilson's  Snipe,  c. 

415.  Macrorhamphua  griteuf,   Leach.     Red-breasted  or  Grey  Snipe,   Brown- 

backed  Dowitcher,  r. 

417.  Ereuneies  pusilluf,  Cobs.     Semi palmated  Sandpiper,  Peep,  c. 

418.  Trinya  minutilla,  Vieillot.     LeaHt  Sandpiper,  Peep,  c. 
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ScoLAPACiD^ — S-NiPE,  ETC. — CortUnued. 

420.  Tringa  maciUata^  Vieillot.     Pectoral  Sandpiper,  c. 

424.        '•       Alpina,  Linn.  var.  Americana^  Cass.     Dunlin,  Oxbird,  c. 

427.  Calidris  arenaria^  111.     Sanderling,  Ruddy  Plover,  c. 

429.  Limofta  UudsonicOr,  Swain.     Black-tailed  Godwit,  c. 

432.  Totanus    melanoleucusj    Gmelin.     Greater    Tell-tale,     Greater    Yellow- 

sbanks,  c. 

433.  ''         flavipesy  Gmelin.     Lesser  Tell-tale,  Yellow-shanks,  c. 
435.         "  8olUariuSj  Wils.     hoiitary  Tattler,  c. 

AbdkidvE — Heroks. 

449.  Ardea  Ilerodiat^  Linn.     Great  Blue  Heron,  c. 

458.  Nyctiardea  ffrisea,  Stephens,  var.  neevia,  Allen.  Night  Heron,  Qua-bird,  c. 

460.  Botaurus  minor,  Gmelin.     Bittern,  Indian  Hen,  c. 

461.  Ardetta  ezUis^CtTKy.     Least  Bittern,  r. 

Rallid;e — Rails,  etc. 

468.  Porzana  Carolina,  Vieillot.    Carolina  or  Common  Rail,  c. 
470.        "        JamaiceniiSj  Cass.     Black  Rail,  c. 
474.  Fulica  Americana,  Gmelin.     Coot,  c. 


SUB-CLASS  IIL— A VES   AQUATICS  OK  NATATORES— AQUATIC  BIRDS 

SWIMMERS. 

ORDER  LAMELLIROSTRES,  ANSERINE  BIRDS. 
ANATiDif: — Gebsb,  Ducks,  etc. 

485.  Branta  Canadensis,  Linn.     Canada  Goose,  c. 

488.  Anat  bosdiat,  Linn.     Mallard,  c. 

489.  "    obteura,  Gmelin.    Dusky  Duck,  Black  Duck,  c. 

490.  Bajila  acuta,  Jenyns.     Pintail,  Sprigtail,  c. 

493.  dfareca  Americana,  Stephens.     American  Widgeon,  Bald  pate,  c. 

495.  Querquedula  Carolinensis,  Gmelin.     Green-winged  Teal,  c. 

496.  '*  discors,  Stephens.    Blue-winged  Teal,  c. 

499.  Aix  sponsa,  Boie.     Summer  Duck,  Wood  Duck,  c. 

500.  Fulijula  marila,  Stephens.     Greater  Scaup  Duclf,  Raft  Duck,  c. 

601.  ''        a/?fni»,  Ey ton.    Lesser  Scaup  Duck,  c. 

602.  "        eoUaris,  Bp.    Ring-necked  Duck,  r. 

503.  "       ferina,  Swain»  var.  Americana,  Coues.     Redhead,  Pochard,  c. 

504.  *»        valli^neria,  Stephens.     Canvas-back  Duck,  r. 
605.  Lucephala  clangula^  Gray.     Qo'den-eyed  Duck,  Garrot,  c. 

507.  "         albeola,  Baird.     Bufiiilo-headed  Duck,  Dipper,  c. 

508.  Harelda  glacialif,  Leach.     Long-tailed  Duck,  c. 

516.  (Edemia  Americana,  Swain.    American  Black  Scoter,  c. 

517.  «      /uaca,  Swain.     Velvet  Scoter,  c. 

518.  "       penpicillaia, 'PXtmmg.     Surt  Duck,  r. 

519.  Erismalura  rubida,  Bp.     Rnddy  Duck,  c. 

621.  Mergiu  merganser,  Linn.    Merganser,  Goosander,  c. 

622.  "      serrator,  Linn.     Red-breasted  Merganser,  c. 
523.        "      cucuilatits,  Dnn.     Hooded  Merganser,  c. 
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ORDER  LONQIPENNES— LONG-WINGED  SWIMMERS. 

LABiDiE — Gulls,  Terns,  etc. 

547.  Lartit  argentatus^  Brann.     Herring  Gull,  Common  Gnll,  c. 
554.      "      cUrieilla,  Linn.    Langhing  or  Black-head  Gull,  r.  (only  one  speci- 
men shot.) 
655.      «      Frankliniij  Rich.     Bonaparte's  Gull. 

ORDER  PYGOPODES— DIVING  BIRDS. 

COLYMBIDJB — LoONS. 

605.  Colymbus  torquatutf  Brunn.     Great  Northern  Diver,  Loon,  c. 
PoDiciPiDiE — Grebes. 

608.  Podicepa  orxidentalU,  Law.    Western  Grebe  r.  (a  pair  Phot  at  the  month 

of  the  North  Nation  River.  Unfortu- 
nately the  skins  cannot  now  be  produced, 
but  there  is  no  doubt  as  to  their  identity.) 

609.  "         cristatus,  Latham.    Created  Grebe,  c. 
611.         "         comu^u^,  Latham.     Horned  Grebe,  r. 

614.  Fodilymbus  podicepSj  Law.    Pied-billed  Grebe,  Dab^hick,  Dipper,  c. 

From  the  above  List  it  will  be  seen  that  169  species  of  birds,  belonging  to 
120  genera  and  39  families,  have  so  far  been  found  in  the  vicinity  of  the  City  of 
Ottawa.  Many  names,  however,  will  probably  be  added  to  the  List  in  ensuing 
seasons. 


SECOND     SOIREE. 

Friday,  December  9th,  1881.     On  the  Geology  op  tbe  Ottawa  Palaeozoic  Babin^ 
BY  Alfred  K.  C.  Selwyn,  LL.D.,  F.R.S. 

Having  undertaken  to  say  a  few  words,  this  evening,  on  the  Geology  of  the 
country  around  Ottawa,  I  must  preface  these  by  stating  that,  never  having  myself 
more  than  locally  and  superficially  examined  the  district,  I  can  do  little  more 
than  lay  before  you  the  results,  so  far  as  I  understand  them,  of  the  investigations 
of  others,  and  chiefly  of  those  of  my  predecessor.  Sir  W.  E.  Logan,  as  described 
in  the  Otology  qf  Canada^  and  as  depicted  on  the  Maps  exhibited,  and  which  are 
further  illustrated  by  the  collection  now  being  arranged  and  exposed  in  the 
Geological  Museum. 

Though  the  Otology  of  Canada  is  accessible  in  a  large  number  of  the  libraries 
of  the  colleges,  schools,  and  public  institutions  of  Canada,  it  is  unfortunately  now 
very  difficult  to  obtain,  and  a  now  and  enlarged  edition  is  much  needed.  Whether 
regarded  from  an  economic  or  from  a  scientific  standpoint,  this  great  work  of  Sir 
W.  Logan  and  his  colleagues  must  be  considered  a  priceless  gift  to  Canadian 
Geologists.  Apart  from  theoretical  deductions  relating  to  structure,  some  of 
which  will  require  to  be  changed  or  modified  to  accord  with  the  result  of  more 
extended  investigation,  and  our  consequent  more  detailed  knowledge  of  facts,  it 
contains  a  mass  of  information,  scientific  and  practical,  which,  however  much 
future  researches  may  enable  us  to  supplement  it,  will  always  remain  as  a  solid 
foundation  on  which  the  superstructure  of  Canadian  geology  must  be  built  by 
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succeeding  generations.  The  geological  map  of  Canada,  which  illostratea  bir  W. 
LfOgan's  work,  is  unfortunateJy  even  lesa  widely  known  and  distributed.  It  is 
rarely  to  be  met  with  in  any  public  institution,  and  I  doubt  whether  more  than 
100  or  160  copies  have  ever  found  their  way  to  Canada.  Under  these  circum- 
«tances,  and  as  there  is  not  very  much  to  be  said  in  regard  to  the  genera!  palaeozoic 
stratigraphy  immediately  around  Ottawa,  it  will,  perhaps,  be  more  interesting 
if  I  attempt  this  evening  to  give  a  brief  explanation  of  the  main  stratigrapbical 
features  of  eastern  Canada,  as  shown  on  the  map,  and  point  out  some  of  the  ques- 
tions which  seem  to  require  for  their  final  solution  more  careful  and  systematic 
investigation  than  they  have  yet  received,  work  which  must  be  done,  however, 
not  in  the  museum  but  in  the  field.  If  my  observations  are  somewhat  desultory 
I  must  ask  you  to  bear  in  mind  that  I  am  not  giving  a  lecture,  but  only  an  in- 
formal geological  talk,  and  that  I  would  much  prefer  not  to  have  all  the  talk  to 
myself,  but  to  hear  any  remarks,  observations,  or  suggestions  that  it  may  occur  to 
the  members  of  the  Club  to  interpolate.  With  your  permission  I  propose  first 
to  make  some  remarks  on  the  subject  of  geological  nomenclature,  and  to  explain 
tbe  sense  in  which  I  use  certain  terms,  such  as  formation,  system,  series,  Ac, 
and  also  the  use  I  propose  to  adopt  in  future  for  the  names  Cambrian  and  Silu- 
rian.  The  former,  though  perhaps  the  older  of  the  two,  is  scarcely  recognized 
by  a  large  number  of  American  geologists,  and  its  use  by  the  British  Geological 
Purvey  has  been  restricted  to  certain  strata,  which  probably  correspond  to  the 
base  of  the  Atlantic  Coast  series  of  Nova  Scotia,  and  to  the  lowest  of  the  palseozoic 
formation  of  the  Ottawa  valley.  In  January,  1836,  Sir  Roderick  Murchison,  in  a 
communication  to  the  Geological  Society  of  London,  gave  an  account  of  the 
origin  of  the  terms  Cambrian  and  Silurian.  In  1 836,  the  term  Cambrian  included 
all  the  formation  below  what  Murchison  had  called  Llandeils  (Calciferous  and 
Chazy)j  aod  he  and  Sedgwick  supposed  tbat  the  rocks  of  North  Wales  and 
south-western  South  Wales,  which  the  latter  was  then  studying,  were  older  than 
the  Llandeils,  and  to  these  the  name  Cambrian  was  assigned  by  Sedgwick ;  but 
later  much  of  what  had  been  included  in  Sedgwick's  Cambrian  turned  out 
to  be  really  not  older  than  the  Llandeils  (Silurian  of  Murchison),  and  in  this  way 
came  about  the  undue  extension  of  the  term  Silurian,  and  the  equally  undue  ex- 
tinction of  the  term  Cambrian.  However,  so  long  as  we  understand  what  is  meant 
by  the  names  when  used  the  object  is  served,  but  it  is  very  perplexing  when  every 
geologist  uses  them  in  a  different  sense,  according  as  they  are  psrtizans  of  the 
one  or  the  other  of  the  eminent  authors  of  the  name.  I  am  desirous,  thereforf, 
that  in  Canada  at  least  some  definite,  and  if  possible  uniform  action  should  be 
•established  in  this  respect  and  also  in  tbe  colours  and  notations  of  the  Geological 
Purvey,  and  with  this  object  in  view  I  have  constructed  tbe  Index  Chart  which 
you  see  here,  with  some  brief  explanatory  notes  to  accompany  it.  I  propose  to 
leave  copies  of  these  for  reference  by  members. of  the  Club,  and  if  there  are  no 
very  weighty  objections  against  the  proposed  scheme,  I  hope  it  will  be  adopted 
in  future  by  Canadian  geologists,  and  I  also  hope  that  anyone  who  has  objectioos 
to  urge  will  come  forward  and  state  them,  and  in  doing  so  wilf  also  be  prepared 
to  suggest  the  way  In  which  the  objection  can  be  met  aod  the  scheme  improved. 

In  speaking  of  the  Ottawa  valley  I  must  not  be  imderstood  to  refer  to  the 
whole  of  the  vast  region,  some  80,000  square  miles,  drained  by  the  Ottawa  and  it« 
tributaries,  but  only  to  the  slightly  undulating  area,  about  6,250  square  milec, 
extendin«r  from  the  longitude  of  Montreal  westward  to  Calumet,  which  is  bounded 
on  the  north  by  the  hills  and  ridges  that  form  the  southern  slopes  and  spurs  of 
the  Laurentide  Mountains,  and  on  the  south  by  tbe  much  more  elevated  peaks 
of  the  Adirondacks  in  the  State  of  New  York.  These  two  hilly  regions,  entirely 
composed  ot  ancient  crystalline  rocks,  aie  connected  on  the  south-west  by  a  low 
ridge  across  which  the  St.  Lawrence  has  found  a  passage  from  Lake  Erie  into  the 
Ottawa  valley  and  which  now  forms  the  picturesque  scenery  of  the  Thousand 
Islands.    Proceeding  eastward,  to  the  vicinity  of  the  Lake  of  the  Two  Mountains, 
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we  find  they  are  connected  by  a  similar  ridpe,  \  ut  Ihe  rocks  of  which  are  here- 
only  exposed  at  the  surface  over  a  limited  extent  in  the  rear  of  the  Indian 
Reserve  at  Oka,  while  the  rest  of  this  old  ridge  fs  concealed  by  a  covering  of  fl'at 
lying  strata  of  sandstone.  Within  these  limits  125  miles  long  and  about  50  miles 
wide  lies  what  may  be  geologically  described  as  the  Ottawa  Valley  Palaeozoic 
Basin. 

This  basin  must,  for  immense  periods  of  time  have  been  occupied  by  (he 
water  of  the  ancient  lower  Palaeozoic  sea ;  whether  continuou8ly  or  with  inter- 
vening periods  of  dry  land  is  uncertain.  '  Portions  of  it,  however,  were  certainly, 
in  its  earlier  stages,  either  shore  lines  or  shallow  tidal  flats  dry  at  low  water,  as 
evidenced  by  the  tracks  of  animals  and  wind  ripple  marks,  all  of  which  you  can 
see  fine  examples  of  in  the  Geological  Museum.  Slowly  and  gradually,  however, 
the  basin  became  filled  by  successive  layers  of  sedimentary  matter,  pebbles,  sand, 
mud,  lime,  forming  the  sandstone,  shales  and  limestones  which  make  up  the  so 
called  Cambrian  or  Cambro-8ilurian  systems  and  formations. 

Almost  every  layer  of  these  ancient  rocks  is  to  the  industrious  geologist, 
aided  by  pick  and  hammer,  as  it  were  the  pages  of  a  voluminous  work  in  wbich 
he  can  study  and  decipher  the  history,  life  habits,  and  surroundin^rs  of  successive 
generations  of  animals  and  plants,  similar  though  in  no  case  identical  with  those 
which  now  inhabit  our  seas  and  continents. 

The  portions  of  this  voluminous  old  manuscript  which  are  prt  sented  for  our 
perusal  and  ttudy  in  the  Ottawa  Valley  may  be  designated  : 
Vol.  C— Chapter  1  and  2. 
Vol.  D.— Chnpter  1,  2,  and  3, 
otherwise  known  as  : 

C. — Cambrian  System — Potsdam  and  Calciferous  Formations. 
D. — Cambro-Silurian  System— Cbazy:  Black  River;  Irenton  f  Utica  and  Hudson 

River  Formations. 
The  seven  volumes  from  £  to  L  inclusive,  in  which  are  written  the  records  of 
millions  of  centuries,  and  of  many  generations  ot  animals  and  plants,  appear  never 
to  have  been  placed  in  the  Ottawa  Valley  library,  or  else  they  have  since  been 
lost,*stolen,  or  destroyed.  Vol.  !f,  the  last  ol  the  series,  is,  however,  to  be  found 
there  in  excellent  preservation  and  offers  many  interesting  and  instructive  pages, 
though  its  widespread  occupation  of  the  shelves  often  proves  a  serious  hindrance 
to  the  study  of  the  earlier  volumes,  and  makes  one  wish  it  had  shared  the  fat«  of 
the  seven  missing  volumes  referred  to. 

The  names  given  to  the  formation  are  all  taken  from  the  localities  in  the 
State  of  New  York  where  they  were  first  studied  by  American  geologists,  and 
the  names  have  been  adopted  by  Sir  W.  Logan  for  Canada,  with  the  addition,  how- 
ever, of  three  new  and  purely  Canadian  names,  Levis,  Lauzon,  and  Sillery,  making 
what  he  has  called  the  Quebec  Group,  at  the  same  time  stating  that  ii  repre- 
sented the  Calciferous  and  Chazy  formations.  Each  of  the  formations  I  have 
named  antl  which  have  together  filled  in  the  Ottawa  basin  to  a  depth  in  some 
parts  <tf  perhBps  1,500  or  2,000  feet,  is  supposed  to  be  characterised  by  a  peculiar 
and  distinctive  assemblage  of  life  form,  and  the  discovery  of  any  of  the  indi- 
vidual species  of  these  groups  in  an  outcrop  is  sometim'  s  held  to  be  sufficient 
evidence  for  determining  the  formation  to  which  the  outcrop  belongs.  Such 
evidence  is  doubtle^s  an  invaluable  aid  to  stratigraphy,  but  we  must  b«»ar  ia 
mind  that  it  is  at  best  negative  evident,  and  it  may  be  that  some  fossil  which 
we  have  for  a  long  time  considered  to  be  characteristic  of  a  peculiar  formation 
may  suddenly  be  discovered  in  the  strata  either  much  higher  or  much  lower  in 
the  series,  and  more  especially  is  this  likely  to  occur  in  new  and  only  imperfectly 
examined  regions.  Too  much  reliance  on  imperfect  palj^  ntologiral  evidence  has,  I 
think,  led  to  many  grave  errors  and  complications  in  Canadian  sttatigraphy,  and 
to  neeilh  ss  multiplication  of  formations  and  groups,  the  introduction  of  which 
tends  to  complicate  strattg'aphical  work.     Often  such  formations  represent  only 
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tke  locally  varying  character  and  conditions  of  deposition,  and  the  consequent 
local  differences  iu  the  life  grouping  within  the  areas  in  which  the  strata,  not- 
withstanding their  often  great  Jithological  diversity,  were  simultaneously  laid 
dowo  either  along  shore  lines  or  in  thi  bordering  deeper  water*.  A  formation 
which  in  oxui  ared  is  a  limestone,  in  another  not  far  removed,  may  be  entirely 
formed  of  sand,  or  clay,  or  pebbles,  and  as  a  consequence,  or  from  l>eing  a  shallow 
or  a  deep  water  formation,  contain  an  almost  entirely  different  aH^emblage  of 
fossils,  and  thuvs  neither  palaeontology  nor  mineralogy,  nor  lithology,  without  care- 
ful and  accurate  stratigrapbical  work,  will  serve  to  determine  the  relative  age  of 
formations.  All  these  local  changes  should,  however,  bo  carefully  obsei'ved  and 
noted,  as  they  are  often  both  practically  and  scientifically  important,  but  they  must 
be  very  cautiously  used  in  the  determination  of  the  age  of  forma  ions.  Many  amateur 
geologists  go  into  the  field,  collect  a  number  of  specimens  of  the  rock  and 
fossilti,  some  of  them  perhaps  loose,  and  then  on  the  evidence  these  afford  attempt 
to  determine  the  geological  structure  of  the  region  examined.  Dips  and  strikes  are 
not  recorded  on  a  map,  overlaps  are  mistaken  tor  unconformity,  and  fiuilts  or  folds 
-causing  repetition  of  strata  are  not  observed,  and  thicknesses  in  consequence  often 
greatly  over-eittimated.  Again,  not  unfrequently  theories  are  formed  and  facts 
carefully  sought  to  support  these,  while  the  pla'n  meaning  of  others  adverse  to 
the  theories  are  eic)ier  ignored  or  supposed  to  mean  the  very  reverse  of  what  they 
indicate.  Though  in  a  general  way  the  structure  of  the  Ottawa  valley  is  pretty 
well  known,  there  are  many  palacontological  and  structural  details  which  remain  to 
be  woiked  out,  and  which  offer  in  a  comparatively  limited  and  easily  accessible 
area  a  highly  interejBting  field  of  investigation,  and  it  is  to  be  regretted  that  the 
most  essential  requisite  for  the  accomplishment  of  this  work,  viz.,  an  accurate 
map  on  a  sufficieutly  Urge  scale,  does  not  exist. 

One  most  interesting  question  is  that  of  overlap  or  unconformity,  and  which 
of  these  has  produced  the  distribution  of  the  foimations  as  now  observed  in  the 
Ottawa  Valley.  Overlap  is  frequently  met  with  along  the  margin  of  formations 
deposited  in  tracts  which  were  undergoing  gradual  submersion.  As  the  land 
sank  successive  zones  would  be  submerged,  and  the  later  deposits  on  the  sea  bed 
would  be  prolonged  further  and  further  beyond  the  limits  of  the  earlier  ones. 
This  appears  to  have  been  the  case  in  the  Ottawa  valley.  But  further  careful  in- 
vestigation is  required  to  enable  us  to  determine  how  far  the  relation  of  the 
several  formations  from  the  Potsdam  to  the  Hudson  Kiver  are  the  result  of  fault- 
ing, of  unconformity,  or  of  overlap.  Several  considerable  faults  have  already 
been  indicated  by  Sir  W.  Logan.  In  an  overlap  the  strata  are  parts  of  one  con- 
tinuous unbroken  series  the  formation  of  which  does  not  appear  to  have  been 
interrupted  by  any  great  physical  disturbance,  only  a  quiet  and  equal  subsidence 
of  the  land.  But  where  the  accumulation  of  a  set  of  beds  or  strata  has  been 
succeeded  by  its  elevation,  exposure,  and  denudation,  the  next  group  of  rocks  laid 
down  are  said  to  lie  unconformably  on  it.  Now,  in  cases  where  the  older  rocks 
have  been  equally  upraised  and  again  after  having  been  exposed  to  d'enudation, 
have  been  equally  depressed,  without  being  folded  or  tilted,  and  a  newer  set  of 
rocks  deposited  on  them,  it  is  often  exceedingly  difficult  to  distingulbh  between 
this  kind  of  unconformity  and  an  overlap. 

An  unconformity  is  of  the  highest  importance  in  the  geological  structure  of 
a  district,  because  it  marks  one  of  the  greatest  gaps  or  intervals  iu  its  history,  and 
the  observer  should  therefore  spare  no  pains  in  collecting  all  available  evidence  of 
the  existence  of  such  a  structure.  Sir  W.  Logan  says  (in  1863)  the  Lower  Silurian  of 
Canada  may  be  separated  on  palfeontological  grounds  into  two  districts — an  upper 
and  a  lower,  or,  as  I  propose  to  call  them,  a  Cambrian  and  a  Cambro-Siluriau ,  and  he 
puts  the  line  or  break  at  the  base  of  the  Black  Ri^^er — and,  mark,  not  apparently 
on  stratigraphlcal  grounds,  but  on  palaeontological  evidence,  which  was  then  im- 
perfect. S  ratigraphically  there  is  no  apparent  unconformity  between  the  Chazy 
&n  \  Black  River,  or  between  it  and  the  Trenton.    Later  (in  1866)  Mr.  Billings  says, 
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but  still  reasoning  entirely  on  palseantoloprical  evidence,  "  the  Lower  Silarian  of 
America  can  be  divided  into  two  principal  groops,  one  above  the  break  at  the  base 
of  the  Chazy,  and  the  other  below.  The  former  includes  the  Chazy,  Black  River. 
Trenton,  Utica,  and  Hudson  River  formations.  The  lower  comprises  a  series  of 
formation  which  are  only  now  begining  to  become  known.''  Further,  Mr.  Billings 
says  :  "  From  the  top  of  the  Hudson  River  down  to  the  base  of  the  Black  River 
limestone  there  is  no  break,  but  all  is  occupied  by  a  single  immense,  highly  char- 
acteristic and  compact  fauna.  The  lower,  middle,  and  upper  portions  of  this 
Keries  or  group,  as  I  should  call  it,  may  be  easily  recognized  by  ppecies  peculiar 
to  each,  but  the  abundant  and  dominant  forms  are  found  throughout." 

Between  the  Black  River  and  Chazy  there  is  a  gap.  These  two  formations 
are  connected  by  about  twenty-three  (23)  species.  Now,  as  there  are,  accord- 
ing to  Billings,  only  two  species  common  to  the  Chazy  and  the  Calciferous,  there- 
fore, on  palscontological  grounds,  the  break  must  be  placed  at  the  base  of  the 
Chazy.  As  I  have  already  said,  there  is  no  stratigraphical  break  at  the  base  o£ 
the  Black  River.  What  the  structure  indicates  as  between  the  Chazy  and  the 
Calciferous  I  am  not  prepared  to  say  as  I  have  never  examined  the  junction  line 
of  these  two  formations.  One  of  these  lines  appears  to  run  from  Grenville  on  the 
Ottawa  in  an  irregular  line  to  Coteau  Landing  on  the  St.  Lawrence,  and  another 
from  Gloucester  and  Metcalfe  south  of  Ottawa  to  the  vicinity  of  Edwardsburgh 
on  the  St.  Lawrence,  but  apparently  much  uncertainty  exists  as  to  the  precise 
nature  of  the  junction  of  these  two  formations,  and  it  would  be  both  interesting 
and  useful  to  have  the  two  indicated  boundaries  carefully  traced  out  and  studied. 

In  my  investigation  of  Canadian  geology  it  has  seemed  to  me  most  unfor- 
tunate that  such  a  stratigraphical  expert  and  careful  observer  as  Sir  W.  Logan 
most  undoubtedly  was  should  have  allowed  his  work  to  be  so  much  influenced 
by  chemico-mineralogical  theories  and  imperfect  palsBontological  evidence. 
Had  be  firmly  held  to  the  maxim  of  my  old  friend  and  colleague,  J.  Beete  Jukes, 
late  Director  of  the  Irish  Oeologlcal  Survey,  to  the  effect,  as  he  expressed  it,  that 
if  "  the  fossils  did'nt  agree  with  the  rocks  so  much  the  worse  for  the  fossils,"  he 
would  probably  have  made  no  mistakes  in  the  interpretation  of  the  structure  and 
the  affinities  either  of  the  palaeozoic  rocks  of  Lake  Superior  or  of  the  Quebec  group, 
which  latter,  as  it  now  stands  depicted  on  the  map,  most  certainly  includes,  not 
only  paits  of  the  whole  of  the  Cambro-Silurian  and  Cambrian  formations  as 
developed  in  Eastern  Canada,  but  also  a  very  large  area  of  strata  which  cannot 
be  otherwise  regarded  than  as  of  pre-Cambrian  or  Archroan  Age^  probably  Huron- 
ian.  I  have  roughly  sketched  out  on  this  map  the  main  structural  features  ot 
the  Quebec  group  region,  but  much  laborious  and  careful  work  in  the  field  is  still 
needed  before  the  probable  limits  and  distribution  of  the  several  formations  of 
the  Cambrian  and  Cambro-Silurian  systems  can  be  laid  down  here  as  they  have 
been  on  the  north-west  side  of  the  St.  Lawrence  valley.  This  region,  how- 
ever, extending  from  the  Vermont  boundary  to  Gaspe,  offers  an  inex- 
haustible field  of  study  in  all  the  most  intricate  probl6cns  of  dynamical  and  of 
stratigraphical  geology,  and  I  hope  some  of  our  young  geologist  will,  to  use  an 
expressive  Americanism,  «  go  for  it."  Another  very  interesting  question  is  to  be 
found  in  the  determination  of  the  limits  of  the  ancient  palaeozoic  sea,  in  which 
the  deposits  of  the  Ottawa  valley  were  formed,  and  to  what  extent  subsequent 
denudation  has  removed  the  records  of  its  existence  over  the  Laurentian  high 
lands  to  the  north  of  us.  We  already  know  of  quite  a  number  of  small  and  now 
isolated  patches  or  outlier'*.  Lake  St.  John,  Lake  Abittibe,  and  the  Allumette 
Islands,  fifty  miles  up  the  Ottawa,  and  there  may  be  a  great  many  more  in 
his  great  northern  unexplored  region.  These  should  be  carefully  sought 
for,  and  we  may  yet  find  evidence  to  show  that  the  now  widely  separated  palaeo- 
zoic basins  of  Winnipeg,  Hudson  Bay,  and  the  St.  Lawrence  were  once  connected 
across  the  Laurentian  Axis.  At  any  rate,  in  theorising  on  these  intricate  questions 
we  must  constantly  bear  in  mind  the  unstable  nature  of  what  we  call  the   earth'*- 
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crast,  and  in  studying  the  results  oi formation  and  depositiony  we  nmat  not  ignore 
or  forget  the  equally  potent  agencies  of  denudation  aud  destruction  without  which 
latter  the  furmcr  could  have  no  existence.  These  marvellous  changes  which  the 
solid  crust  of  our  planet  has  undergone  are  graphically  described  in  Tennyson's 
lines  : 

"  There  rolls  the  deep  where  grew  the  tree ; 
0  Earth,  what  ohangos  hast  thou  seen ! 
There,  where  the  long  street  roars,  hath  been 
The  silence  of  the  central  sea. 

The  hills  are  shadows,  and  they  flow 
From  form  to  form,  and  nothing  stands. 
They  melt  like  mist,  the  solid  lands 
Like  clouds  they  shape  themselves  and  go." 

The  Secretary  read  a  communication  from  Mr.  H.  M.  Ami, 
entitled :  "  Notes  on  an  exposure  of  the  Potsdam  Formation  at  Bucking- 
ham Basin,  Li^vre  River,  Quebec,"  of  which  the  following  is  a  brief 
abstract : 

After  referring  to  the  paucity  of  exposures  of  the  Potsdam  in  this  neigh' 
bonrhood  the  paper  described  an  outcrop  occurring  about  one  mile  from  the 
mouth  of  the  Lidvre  Biver,  and  consisting  of  a  series  of  strata  with  a  S.  £.  dip 
and  a  N.  £.  and  S.  W.  strike,  the  angle  of  the  dip  being  about  15°.  The  rock  is 
a  finely  grained,  or  coarse  sandstone  or  quartzite  ;  many  of  the  strata  containing 
small  rounded  pebbles  of  quartz,  especially  abundant  at  the  divisional  planes. 
Some  of  the  strata  are  cf  considerable  thickness  and  may  be  valuable  as  buildinK 
stone  ;  the  remainder  are  thin  and  disintegrate  rapidly.  They  vary  in  colour  from 
white  to  chocolate  and  blood-red.  The  total  thickness  of  the  section  is  estimated 
at  about  44  feet,  but  of  this  only  about  29  feet  are  visible,  the  remainder  being 
below  the  water  line.  The  series  rests  upon  a  bed  of  very  coarse  quartzite  con- 
glomerate, constituted  of  large  smooth  pebbles  embedded  in  a  matrix  of  detritus 
from  the  adjoining  Laurentian  rocks.  There  is  little  or  no  evidence  of  the 
presence  of  organic  remains  in  these  strata,  except  small  cavities  on  the  surface 
planes  which  are  supposed  to  have  sheltered  sponge-like  organisms.  Even 
scolithes,  so  common  in  the  Potsdam,  was  not  found  here.  The  feurface  of  the 
exposure  shows  striae,  resembling  those  made  by  glaciers,  having  a  S.  by  W.  or 
S.  S.  W.  direction,  and  ripple  marks  also  occur  in  some  places. 


THIRD  SOIRlfcE. 

Fridat,  Januaby  13,  1882. — FaTBRiMas  from  thb  Watbr  Supplt  or  the  Citt 
Of  Ottawa.    Rev.  A.  F.  Kemp,  LL.D. 

The  water  supply  of  cities  and  towns  has  everywhere  become  of  the 
fn^atest  Imporiance  to  the  public  health.  Water  is  not  only  a  necessity  of  life, 
in  its  pure  and  simple  state,  but  it  may  become  the  subtle  medium  of  disease 
and  death.  It  Is  a  chemical  solvent  of  many  pernicious  things,  and  even  when 
most  translucent  may  contain  innumerable  microscopic  forms  and  germs  of  plants 
and  animals  that  may  become  the  virus  of  the  most  fatal  diseases.  It  is  well 
known  that  zymotic  diseases  are  due  in  a  great  measure  to  the  impurities  in 
water,  and  that  they  become  epidemic  through  water  more  than  in  any  other 
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way.    The  supply  of  pure  water  for  public  uses  is  thug  a  matter  of  fist  impor- 
tance to  every  commuaity. 

It  Is  now  certain  that  wells,  no  matter  how  constructed  and  whether  in  city, 
town  or  country,  cannot  be  depended  on  for  purity.  Surface  drainage  will, 
more  or  less,  find  its  way  into  them  and  the  more  numerous  the  houses  the  more 
certaia  they  are  to  be  polluted.  Hence  the  propriety  of  closing  by  law  city  and 
town  wells  and  of  obtaining  by  public  works  water  of  the  maximum  purity 
from  large  rivers  or  lakes.  Where  this  has  been  done  the  public  health  has  been 
promoted  and  the  death  rate  diminished. 

The  purity  of  water  may  easily  be  determined  by  chemical  analysis  in  so 
£ir  as  it  depends  on  chemical  elements,  but  something  more  than  this  is  necessary 
to  ascertain  the  precise  character  of  its  solid  contents  in  which  hurtful  ingredients, 
may  lurk.  This  is  the  work  of  the  Naturalist,  and  until  he  has  subjected  these  to 
minute  examination  we  cannot  be  certain  as  to  the  character  of  our  water  supply. 
Tne  water  of  the  Ottawa  River,  from  which  this  City  obtains  its  supply,  has  been 
carefully  analysed  by  the  public  Analyst,  and  his  report,  we  are  happy  to  know,  so 
far  as  chemistry  can  determine,  is  very  satisfactory.  He  informs  us  that  it  has  a 
slight  yellow  colour  and  peaty  odour,  contains  no  Calcium  or  Chlorides  or  Phos- 
phoric acid  or  Nitrates  or  Hydrates,  a  little  Ammonia,  only  three  and  a  half  grains 
in  the  gallon  of  solids  in  solution  and  four  and  a  half  grains  of  solids  in  suspension 
with  a  traction  of  Microcisms.  Altogether  we  have  an  exceptionally  good  water, 
which  ranks  superior  to  what,  in  England,  is  reckoned  as  tirst  class. 

What  we  further  want  is  a  more  particular  knowledge  of  the  solids  in 
suspension  and  of  the  Microcisms.  They  amoun*,  in  the  six  samples  examined, 
to  about  4J  grains  to  the  gallon  of  70,000  grains  :  a  small  proportionate  amount 
certainly  and  might  be  thought  scarcely  worth  notice.  But  when  we  consider 
that  most  people  use  half  a  gallon  of  water  every  24  hours  aod  some  a  great  deal 
more,  it  is  obvious  that  the  amount  of  its  solid  contents  which  we  receive  from 
day  to  day  amounts  to  sompthiug,  especially  when  we  know  that  they  may  have 
great  potency  as  deleterious  germs.  It  may  therefore  be  important  to  discover 
their  precise  character.  This  can  only  be  done  by  the  aid  of  the  microscope,  as, 
for  the  moet  part,  they  are  quite  invisible  to  the  naked  eye. 

The  simplest  way  to  obtain  this  material  is  by  attaching  a  bag  of  ordinar)- 
cotton  cloth  to  the  water  tap  and  allowing  the  water  to  run  fieely  through  it  for 
a  few  hours.  The  cloth  is  then  washed  in  a  conical  glass  and  the  solid  matters 
allowed  to  settle.  A  great  part  of  the  water  is  then  poured  off  leaving  only 
sufficient  for  moisture.  The  material  can  then  be  easily  transferred  to  strips  of 
class  and  covered  for  inspection.  These  filterings  require  to  be  frequently 
gathered,  more  particularly  in  spring  and  summer.  Winter  filterings  contain 
few  living  forms  and  are  chiefly  remarkable  for  fragments  ot  rotted  leaves  and 
frustules  of  diatoms.  It  was  late  in  the  summer  before  I  began  to  tiike  filterings  ; 
the  best  time  was  consequently  pist,  and  I  suspect  I  have  only  secured  a  fraction 
of  what  might  be  got.  On  the  whole  I  have  noted  about  140  forms  of  animals 
and  vegetnbles,  some  being  very  abundant  and  some  rare.  The  animals  belong 
t » the  sub-kingdoms  of  the  Articulnta  and  Protoz'»a.  My  largest  catch  was  a 
Hirudo  mediciualis,  or  common  leech,  about  1}  inches  long.  Of  the  family  of 
the  BrachiouEca  there  are  thrne  spocies,  and  curiou4  creatures  they  are.  They 
have  a  lorica  like  a  turtle  with  horns  and  forked  feet,  a  single  rudimentary  eye, 
and  a  kind  of  nervous  system;  also  teeth,  and  a  mouth  with  long  ciliee  or 
bristles  which  when  in  rapid  motion  have  the  ap|)eamnce  of  a  wheel.  They  are 
male  and  female,  have  one  kind  of  egg  for  tlie  male  aud  another  for  the  female, 
and  a  third  or  resting  spore  fur  the  winter. 

Of  Rotifers  I  found  five  different  species.  Euscena  viridis  were  abundant 
with  crowds  of  miuute  vlbratile  sjK)res  doubtless  of  both  plants  and  animals,  but 
impossible  to  determine.  Specially  to  be  noted  were  the  numerous  and  beautiful 
silicious  spicuhs  of  the  Spongidro,  which  1  reckon  to  belong  to  three  distinct 
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species.  The=e  curious  animals  are  rery  abondant  in  the  quiet  bays  of  the 
Ottawa,  especially  where  there  are  decayed  logs  or  wood  of  any  kind.  They  are 
neither  pleasant  to  smell  nor  taste  and  are  accused  of  giving  the  Croton  water  of 
Boston  a  peculiar  cucumber  flavour.  Happily  so  far  as  we  know  they  are  not 
poisonous,  although  they  readily  become  putrid  ;  but  as  there  is  so  much  flow  in  our 
river  its  water  is  not  likely  to  be  affected  either  with  their  odour  or  taste.  They 
are  wonderful  creatures  ;  their  development  from  the  spore  to  the  perfect  form 
and  the  formation  of  their  curious  spicules  are  among:  the  mysteries  ot  nature. 
They  constitute  a  colony  of  what  is  called  flagellato-ciliated  monads. 

Passing  now  to  the  vegetable  kingdom,  the  8ul>-kingdom  of.  the  Algie 
and  the  family  of  the  Diatomaceae  demands  the  first  attention.  Th«  se  remark- 
able and  beautiful  forms  lie  on  the  borders  of  the  two  kingdoms  animal  and 
vegetable.  They  float  free  and  have  no  roots  ;  most  of  them  are  solita'-y  but  many 
■are  social.  I  have  found  fifty  different  species  and  suppose  that  three  time^^  fifty 
might  easily  be  obtained.  Most  of  th^m  I  have  been  aMe  to  identify  and  they 
comprise  species  of  over  twenty  genera,  none  of  them  uncommon,  but  the  indivi- 
duals of  some  are  rery  numerous. 

The  beautiful  bright  green  Desmidiaceae  were  also  numerous ;  Co«marinm  and 
Pediastrum,  occurring  in  their  various  brilliant  forms,  most  of  which  I  have 
been  able  to  identify. 

Of  the  Algse  proper  I  have  noted  about  50  species  of  the  globular  and  filamen- 
tous kinds,  Oscettarias,  Confervae  and  Conjugata3  being  very  abundant.  The 
smaller  species  of  this  order  that  border  on  the  fungus  tribe  and  can  scarcely  be 
distinguished  from  them  are  not  wanting,  such  as  Bacteria,  Bacillus  and  Vibrios, 
the  species  of  which  are  doubtful  and  indeterminate.  They  are  however  the 
mauvats  si^jeU  of  the  Kingdom,  accused  of  poisoning  our  blood,  infecting  us  with 
deadly  diseases,  acidulating  our  milk,  converting  cider  and  wine  into  vinegar, 
sweet  must  into  bad  whiskey,  and  with  moisture  hastening  the  destruction  of 
all  animal  and  vegetable  tissues.  The  living  sporules  of  these  useful  and 
pernicious  plants  swim  in  our  waters,  infest  our  teeth,  grow  like  a  forest  in  our 
throato,  and  like  invisible  agents  of  the  wicked  one  play  on  us  fantastic  tricks. 

Finally  I  have  found  fragments  of  all  sorts  of  leaves  mashed  into  indistin- 
guishable pulp,  and  frequently  covered  with  parasitic  algae;  also  quantities  of 
silicious  dust  and  some  fragments  of  marble,  with  some  fantastic  things  for 
which  I  have  no  name. 

What  effect  these  things  have  on  the  salubrity  of  our  water  it  is  hard  to  say. 
That  they  are  impurities  that  it  would  be  better  without,  is  certain.  Many  of 
them  are  not  in  themselves  hurtful,  only  they  might  afford  favourable  conditions 
for  the  development  of  hurtful  things.  They  make  it  manifest  however  that 
water,  even  In  its  best  obtainable  form,  is  an  agent  by  which  invisible  and  even 
indiscoverable  germs  of  potent  poisons  may  be  transmitted  from  place  to  place 
and  from  great  distances,  to  the  detriment  of  human  life.  The  Naturalist  who 
traffics  among  these  atoms  of  life  can  say  with  a  warning  voice  that  he  finds  the 
most  favourable  conditions  for  their  existence  and  increase  in  waters  polluted 
more  or  less  by  sewage,  and  putrid  animal  and  vegetable  matters.  If  citizens 
and  statesmen  will  listen  to  the  voice  of  Science,  they  will  do  their  utmost  to 
prevent  the  pollution  of  the  sources  of  our  water  supply.  Cities,  towns  and 
villages,  and  even  farms  on  the  bani^s  of  great  rivers  and  lakes,  should,  under 
pains  and  penalties,  be  prevented  from  draining  sewage  into  them.  The  immense 
quantity  of  sawdust  and  chips  that  are  thrown  into  the  Ottawa,  along  a  great 
part  of  its  coarse,  a^e  undoubted  sources  ot  pollution,  and  furnish  favoumble  con- 
ditions for  the  development  of  various  lerments.  How  to  keep  sewage  and  waste 
out  of  our  rivers  is  a  puzzling  problem.  It  is  taxing  the  wits  of  the  best  men  in 
England,  and  it  will  puzzle  us  too.  We  may  be  awakened  to  the  necessity  of  it 
^hen  it  is  too  late  The  maximum  purity  of  our  water  will  not  save  us  from  the 
injurious  effects  of  the  living  things  that  inf  st  i^ 
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LIST  OF  FINDINGS. 


ARTICDLATA. 

HlBUDIIIBA. 

Hirado  Medicinalis,  a  common  Leech. 

Phytozoa  and  Protozoa. 
Eufirlenia  viridia. 
Vorticella  microstoma. 

"  rotatoria, 

Nassula  elegans. 
BrachioQUS  militaris. 

"  dorcas. 

«  urceolaris. 

Scaridium  longicauda. 
Gjctoglena  lupu«i. 
Euchlanis  triqaetra. 
Rotifer  vulgaris. 

CBYPTOGAMIC  VEGETATION— 
ALG^. 

DBSMmiAOKiV. 

^Desmidinm  Swartzii. 
^Cosmarium  panmlum. 

**  cucumis. 

Closterium  rostratum. 
Pediastrum  terras. 

*'  rotala. 

^'  selenaoa. 

"  boryannm. 

"  EhrenbergiL 

DlATOMAOE^. 

Epithemia  sorex. 

"  tcirgida. 

*•  gibba. 

"  graDuIata. 

Cymbella  cuspidata. 

"        gastroides. 
Amphora  costata. 
Cocconeis  Placentula. 
Cyclotella  Rotula, 

"  operculata. 


D(ATOMAC&«. — Continued. 

Surirella  ovata. 
Tryblionella  angiistata. 
Nitischia  linearis. 

"        tenuis. 
Am  phi  pleura  pellucida. 
Nayicula  cuspidata. 

<<        serians. 

"        ambigua. 
Pinnularia  major. 
Synedra  ulna. 

**     radians. 

«      acicularis. 

"      obtusa. 
Gomphonema  constrictum. 

<*  acuminatum. 

<<  apiculatum. 

Odontidinm  tabellaria. 

<<  mutabile. 

"  Harrisonii. 

Fragillaria  capucina. 

^  mutabilis. 

"  undata. 

«  Tirescens. 

Achnomthidium  coarctatum. 
«  lanceolatum. 

Striatella  unipunctata. 
Tetracyclus  lacustris. 
Diatoma  vulgare. 

"       byalinnm. 

"       granda. 

«       eloDgata. 
Tabellaria  flocculosa. 

«  fenestra. 

Melosira  ovichalcea. 

"      sulcata. 
Orthosira  punctata. 
Asterionella  formosa. 
Stephanodiscus  aegypticue. 
Rapbanus  rhombus. 
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FOURTH  SOIRlfeE. 

Friday  February  10,  1882. — Hodse-Flibs — W.  H.  Harrington. 

A  Paper  descriptive  of  the  appearance  and  habits  of  the  Common  Hoase-fljr 
(Musca  domestica),  in  its  various  stages. 

On  Some  Canadian  Eotoparasitic  Sarcoptid^ — J.  B.  Tyrrell,  B.A. 

The  species  described  in  the  following  paper  were  collected  by  my  brother' 
Mr.  H.  E.  Tyrrell,  and  myself  from  some  oif  our  common  Canadian  birds. 

M.M.  Ch.  Robin  and  Meguln  give  the  following  general  characters  for  the 
Sarcoptidte  :* 

'^  Animals  greyish  or  reddish,  very  small  (varying  in  length  ftx^m  one-tenth 
of  a  millimetre  to  about  a  millimetre),  body  soft,  without  a  dorsal  shield,  and  without 
eyes  or  respiratory  stigmata  ;  with  a  rostrum  provided  with  very  small  unarmed 
jaws,  carrying  lateral,  often  large  maxillary  palps  with  three  joints,  furnished 
with  from  one  to  three  hairs,  joined  along  a  part  of  the  inner  border  to  a  mem- 
branous lip,  which  is  shorter  than  the  mandibles  and  carries  two  hairs  on  its 
lower  surface,  and  a  lance-like  little  tongue  on  its  upper.  The  five-jointed  feet 
arranged  in  two  groups  of  two  pairs  each,  placed,  the  one  near  the  head,  the  other 
after  a  considerable  intervening  space  near  the  abdomen,  the  tarsus  terminated 
by  a  cup-like  cushion  furnished  with  claws,  or  by  a  sucker  with  or  without  a  claw, 
at  least  on  the  anterior  feet,  and  these  (suckers)  may  be  pedicelled  or  not,  though 
they  are  wanting  in  the  adult  females  of  some  species." 

The  fiimily  above  described  includes  among  others  the  ectoparaeitic  forms  of 
which  we  are  treating.  They  were  originally  included  by  Koch  in  his  genus  Der- 
maleichus,  which  now,  however,  ranks  as  a  8ub-£Etmily,  including  some  ten  or 
twelve  genera  within  its  bounds. 

We  might  here  run  over  shortly  the  structure  of  the  animals  belonging  to 
this  group. 

The  general  outline  of  the  body  is  oval  or  oblong,  more  or  less  elongated, 
with  the  rostrum  projecting  from  the  anterior  end.  This  latter,  as  has  been  lately 
shown  by  Dr.  G.  Ualler  f  is  composed  of  the  following  parts :  an  epistome,  which 
is  simply  a  prolongation  of  the  skin  of  the  dorsal  surface  stretching  forwaid  and 
bending  downwards  on  each  side,  thus  covering  the  other  mouth-parts  above  and 
on  the  sides.  Beneath  this  are  situated  the  triangular  unarmed  mandibles,  which 
project  a  little  beyond  the  front  of  the  epistome.  Under,  and  stretching  behind 
the  mandibles  into  the  body  cavity,  are  seen  the  first  pair  of  maxillie,  bearing  on 
their  outer  and  upper  side  the  three  jointed  palps.  The  rudimentary  second  pair 
of  maxillae  lie  under  the  first,  and  under  them  lies  the  lower  lip,  sometimes  con- 
siderably extended.  The  alimentary  canal  commencing  at  the  mouth  runs  back- 
wards for  a  short  distance,  then  dilates  into  quite  a  wide  stomach,  again  contracts 
and  runs  backwards  as  a  rather  narrow  tube  to  open  by  an  anus  at  the  posterior 
end  of  the  body.  Salivary  glands  are  situated  on  each  side  of  the  oesophagus 
and  open  by  ducts  into  the  front  oi  the  gullet  between  the  mandibles.  Dr. 
Haller  considers  that  some  of  the  cells  of  the  stomach  serve  the  purpose  of  a 
liver,  but  otherwise  no  distinct  liver  has  been  detected.  The  nervous  system 
consists  of  a  ganglion  situated  above  the  oesophagus,  but  up  to  the  present  I 
have  not  beco  able  to  make  out  any  nerves  coming  from  it,  though  no  doubt  such 
exist. 
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The  male  sexual  organs  coasiut  of  a  pair  of  testicles  lying  in  the  body 
^between  the  insertion  of  the  fourth  pair  of  extreniitien  ;  from  these  proceed  vasa 
deferentia,  which  carry  the  spermatozoa  to  a  vesicula  seminalis,  situated  betwee  i 
the  testicles  ;  beneath  this  lies  the  genital  plain,  bounded  in  front,  an  a  rale,  by  a 
strong  curved  band  of  chitin  and  bearing  a  penis,  which  miy  be  long  or  short, 
and  either  soft  or  chitinous.  As  accessory  repr»»ductive  organs  may  be  mentioned 
the  copulatory  suckers  on  the  ventral  surface  of  the  abdomen,  and  in  some  genera 
the  enlarged  third   extremities,  which  are  then  used   as  claspers. 

The  female  sexual  organs  consist  of  a  post-anal  opening  leading  by  a  tube 
into  a  receptaculum  seminis  which  opens  into  the  anterior  end  of  the  oviduct. 
The  ovaries  are  two  irregular  masses  lying  near  the  posterior  end  of  the  body, 
and  opening  at  their  anterior  end  iram-diately  into  the  wide  oviduct,  which  is  very 
often  seen  to  contain  a  relatively  large  egg.  The  oviduct  open^  between  or  in 
front  of  the  insertion  of  the  third  pair  of  extremities  by  a  longitudinal  slit  which 
is  protected  by  a  thin  chitinous  plate  on  each  side,  and  in  front  by  a  dark  brown 
chitinous  bow  called  the  shemit  or  lyra. 

The  surface  of  the  body  is  covered  with  a  thin  chitinous  cuticle  which  on  the 
belly  and  sides  and  across  the  middle  of  the  cephalo-thorax  is  marked  with  fine 
folds  like  tho^e  seen  on  the  palm  of  the  hand.  The  back  in  adult  specimens,  in 
some  specie?,  with  the  exception  of  the  part  above  mentioned,  is  covered  by  two 
slightly  darker,  finely  granular  plates,  one  over  the  anterior  portion  and  jaws, 
the  other  over  the  abdomen  and  hinder  part  of  the  cephalo-thorax.  The  epimt,ra, 
as  the  dark  brown  bands  of  chitin  are  called  which  run  in  from  the  insertion  of 
the  feet  and  support  them,  constitute  the  whole  skeleton.  Chitinous  hairs  and 
bristles  are  scattered  regularly  over  the  body,  being  disposed  as  anterior  and  pos- 
terior dorsals,  laterals,  and  anals,  together  with  others  on  the  body  and  extremities. 
As  they  appear  to  be  of  definite  number,  siz%  and  position^  m  the  different  forms 
th^.y  are  of  great  importance  in  defining  the  species.  The  extremities  are  in  two 
pairs  on  each  side,  the  anterior  being  situated  on  the  anterior  end  of  the  bodys  and 
alike  in  males  and  females.  The  third  and  fourth  pair,  on  the  contrary,  are 
situated  rather  far  back,  and  usually  different  in  the  two  sexes.  In  some  of  the 
genera  the  third  pair  of  extremities  is  greatly  enlarged,  forming  large  claspers,  and 
they  are  then  no  longer  used  for  locomotion  but  only  in  copulation. 

The  different  stages  of  growth  are  as  follows  :  First  the  egg,  about  twice  as 
long  as  thick,  and  rounded  at  each  end.  Second,  the  bexapod  larva,  and,  as 
shown  by  M.M.  Robin  and  Meguin,*  it  i^,  curiously  enough,  the  third  and  not  the 
fourth  pair  of  legs  which  has  not  yet  appeared.  Third,  after  the  larval  state  these 
Jittle  animals  acquire  the  possession  of  eight  legs,  but  otherwise  are  much  the 
43am6  as  before,  no  sexual  organs  up  to  this  time  being  developed.  This  condition 
has  been  called  the  nymph  stage.  Fourth,  after  the  next  moult  the  males 
assume  their  mature  form  ;  the  females  have  to  pass  through  another  stage 
before  they  come  to  sexual  maturity.  Jo  this  stagn  they  arn  a  little  larger  than 
the  nymphs,  but  otherwise  differ  very  slightly  from  them.  Fifth,  In  females  the 
complete  sexual  development,  an  egg  being  u^^ually  seen  to  be  present  in  the 
oviduct.  It  i4  only  in  the  mature  stages  tluit  the  plate  on  the  dorsal  surface  of 
the  abdomen  is  present  in  those  species  which  possess  it ;  in  the  earlier  stagea  it 
is  always  absent. 

Habitat. — They  live  among  the  feathers  of  most  of  our  birds,  being  found  on 
the  wings  in  living  and  recently  killed  specimens,  but  on  birds  that  have  become 
stiff  and  cold  generally  close  to  the  boly,  where  th**y  may  sometimes  be  fouid 
for  four  or  five  days  after  death. 

ANALGES,   Nitzsch,  1819. 

General  form  of  the  body  very  different  in  the  two  scxe?,  the  third  pair  of 
extremities  being  greatly  enlarged  and  terminated  by  strong  claws.      The   fourth 
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extremity  is  comparatively  small  and  inserted  towards  the  median  line  from  the- 
third.  The  first  pair  has  a  strong  olecranon  process  on  the  postero  lateral  angle  of 
the  second  joint,  and  this  may  or  may  not  be  present  on  the  corresponding  joint 
of  the  second  pair  of  legs  ;  also,  strong  thorn-like  spines  project  from  the  outer 
side  of  the  tourth  and  fifth  joints  of  these  two  pairs  of  legs.  The  abdomen,  which 
in  males  is  much  narrower  than  the  cephalo-thorax,  has  its  posterior  border 
simply  rounded. 

Analges  passerinusj  De  Oeer.  This  species  bss  been  found  on  Dollchonyx 
oryzivorus,  Junco  hyemalis,  Spizella  socialis,  and  8ayorni6  fuscus. 

AmUget  fringillarum^  Koch.,  has  been  found  on  Goniaphia  ludoviclana,  and. 
Empidonax  flariventris. 

Analges  tridenltdatua^  Haller.,on  the  Homed  Lark,  Eremophtla  alpestris. 

Analges  digitatus,  Haller,  on  Dendroeca  striata  and  Sltta  CaroIinenHis. 

ANALGES  LONGISPINOSUS,  n.  sp. 
Figs.  1  &  2,  Platb  i. 

Male. — The  general  shape  of  the  body  is  long  ovate,  with  the  obtuse  end* 
turned  towards  the  front.  A  chitinous  band  runs  across  the  back  almost  imme- 
diately behind  the  second  pair  of  legs.  The  side  of  the  body  between  the  insertions 
of  the  second  and  third  pairs  somewhat  longer  than  the  width  of  the  abdomen, 
the  length  of  which  is  considerably  less  than  the  distance  from  the  basu  of  the 
rostrum  to  the  insertion  of  the  third  pair  of  extremities. 

On  the  first  extremity,  on  the  second  joint^  the  olecranon  process  is  largely 
developed,  and  the  anterior  angle  of  the  inner  side  projects  forwards  and  inwards, 
meeting  the  downwardly  projecting  posterior  angle  of  the  fourth  joint,  and  forming 
with  it  a  nipper-like  organ  as  shown  in  fig.  2.  On  the  second  extremity  it  is 
scarcely  noticeable.  The  external  process  on  the  fourth  joint  in  both  is  small  and 
directed  backwards,  but  on  the  fifth  it  is  quite  large  and  strong.  The  enormous 
third  extremities,  however,  are  what  first  attract  the  attention.  The  first  joint  or 
haunch  is  large  and  separated  bv  an  oblique  line  of  junction  from  the  second, 
which  is  very  large,  bearing  on  its  inner  side  a  long  curved  blunt  process  which 
forms  with  the  fifth  joint  a  powerful  nipper.  The  la»-t  joint  or  tarsus  is  small: 
and  bears  on  the  inner  side  at  its  base  a  little  blunt  tooth  which  runs  out  into  a 
fine  hair. 

The  fourth  extremities  are  inserted  on  the  ventral  surface  towards  the  centre 
line  from  the  point  of  attachment  if  the  third,  and  lie  in  a  longitudinally  striated, 
groove  under  the  border  of  the  abdomen,  reaching  considerably  beyond  its  poste- 
rior end  when  stretched  out  to  their  full  extent. 

The  bristles  are  mostly  long  and  stout.  The  anterior  laterals  are  a  little 
distance  behind  the  insertion  of  V<e  second  pair  of  legs,  with  the  anterior  dorsals 
towatds  the  middle  line  from  them,  two  in  number,  one  on  each  side,  the  inner 
one  being  very  smalU  The  posterior  denials  are  large,  two  on  each  side,  with  the 
posterior  laterals  near  them  on  th-  edge  of  the  body.  End  bristles  three  in  num- 
ber on  each  side,  the  centre  ont*  leing  much  the  largest.  Length  of  body  -45^ 
mm.,  breadth  -26  mm. 

The  female  is  considerably  larger  than  the  male,  the  relation  of  the  length 
to  the  breadth  being  about  12  to  5.  The  posterior  pairs  of  extremities  are  small 
and  situated  about  the  middle  of  the  lateral  surface  of  the  body. 

This  species  is  closely  allied  to  A.  Nitzschii^  Haller.  It  is  found  in  consider* 
able  numbers  on  the  Snow  Bunting — Plectrophanes  nivaU?. 

ANALGES  TYRRANNI,   n.  sp. 
Fio.  3.     Pl.  I. 
J/o/^.— General  shnpe  more  or  less  obovate,  with  a  length  of  '32  mm.  and  a 
breadth  of -19  mm. ;  abdomen  a  little  longer  than  the  side  of  the  ci'phalo-thorax,, 
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and  about  two-third  :<  as  long  as  its  width «  Tho  chitinous  baud  across  the  back 
bends  round  at  the  ^•«les,  and  on  the  belly  runs  backwards  and  inwards,  reaching 
<lown  almost  to  the  sexual  opening,  which  has  a  peculiar  guard  formed  by  the 
stemite  or  chitinous  bow  in  front  of  the  sexual  plate,  joining  at  both  ends  with 
the  epimem  of  the  fourth  pair  of  extremities.  The  epimera  of  the  first  pair 
join  in  a  point  behind  the  rostrum. 

The  first  pair  of  extremities  has  the  olecranon  process  on  the  second  joint 
large,  the  spine  on  the  fourth  aborted,  that  on  the  fifth  well  developed.  On  the 
second  extremity  the  olecranon  is  absent,  the  spines  on  the  fourth  and  fifth  joints 
strong.  The  first  joint  is  something  the  shape  of  an  equilateral  triangle,  an  angle 
barely  reaching  the  outer  side  of  the  leg.  The  third  extremity  is  long,  with  the 
first  four  joints  of  about  equal  width,  the  fourth  being,  perhaps,  slightly  the 
widest ;  the  fifth  is  small  but  bouis  a  long  curved  claw.  The  finger-like  process 
present  in  the  closely  allied  species  A.  digitaius  is  here  absent.  The  fourth  pair 
of  extremities  long,  stretching  when  extended  considerably  beyond  the  poste- 
rior end  of  the  abdomen. 

The  position  of  the  two  long  posterior  dorsal  bristles  is  peculiar.  Instead  of 
arising  close  beside  each  other,  as  in  most  species,  they  are  inserted  one  behind  the 
other,  about  -06  mm.  apart^  the  hinder  one  being  a  little  nearer  the  middle  line  of 
the  body  than  the  other  and  immediately  between  the  points  of  insertion  of  the 
fourth  pair  of  extremities.  The  posterior  bristles  are  present  three  in  number  on 
each  side,  the  two  inner  ones  on  each  side  being  rather  long. 

Female. — Larger  than  the  male,  being  -38  mm.  long  and  -17  broad.  It  can 
easily  be  distinguished  by  the  strong  olecranon  process  on  the  first  extremity  and 
by  the  eight  comparatively  strong  bristles  on  the  dorsal  surface.  It  is  found  on 
the  King  bird — Tyrannus  Carolinensis. 

DIMORPHUS,  Haller,1878. 

"  Third  pair  of  feet  enlarged,  always  without  claws,  but  with  sucking  disks  ; 
the  first  two  jmirs  but  seldom  with  olecranon  process,  always  with  more  or  less 
projecting  spiny  processes.  Abdomen  with  the  posterior  end  always  deeply  in- 
dented." 

Dimorphus  aeuleafufj  Haller.  This  species  was  found  on  the  Bluejay — Cya- 
nurus  cristatus. 

Dimorphus  Tyrellii,  Haller.,  was  found  on  the  Catbird — Bfimus  Carol i- 
nensis. 

Dimorphus  gladiator^  Haller.,  was  found  on  our  common  wild  pigeon — Ecto- 
pistes  migratorius. 

Dimorphus  forcipatut,  Haller.,  was  found  on  the  spotted  sandpiper — Trin- 
goides  macularius,  and  on  the  white-rumped  sandpiper — Trinira  Bonapartei. 

Dimorphus  pici  majorifj  Buchholz,  was  found  on  the  Big  Sap^ucker — Picus 
villosus. 

DIMORPHUS  ALBIDUS,  n.  sp. 
FiQ.  4.  Pl.  I. 
Male. — General  shape  of  the  body  somewhat  oval  with  a  length  of -38  mm.» 
and  a  breadth  of  -19  mm.  The  abdomen  about  as  long  as  the  breadth  of  the 
body,  and  about  three  times  as  long  as  the  distance  between  the  second  and  third 
extremities.  The  epimera  are  long  and  strongly  coloured,  those  of  the  first  pair 
of  extremities  joining  very  near  the  front  and  running  back  in  a  long  point; 
between  the  fourth  pair  the  inconspicuous  sexual  opening  is  situated.  The  cop- 
ulatory  suckers  are  situated  a  little  more  than  half  way  back  on  the  abdomen, 
which  is  rather  deeply  indented,  the  hindermost  part  appearing  as  a  clear  film. 
On  each  side  are  five  bristles,  the  second  and  third  from  the  middle  being  much 
the  largest. 
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Oq  the  first  pair  of  extremities  the  olecranon  process  on  the  second  joint  is 
long  and  stout.  The  spine  on  the  fourth  joint  is  small,  that  on  the  fifth  large. 
The  third  extremity  is  long  and  rather  slender,  the  first  joint  heing  the  hroadest 
and  armed  about  tbe  middle  of  the  under  side  with  a  long  fine  hair.  The  postero- 
lateral angle  of  the  fourth  joint  is  extended  into  a  long  strong  bristle  and  another 
though  somewhat  weaker  one  arises  from  about  tbe  middle  of  the  inner  side  of 
the  same  joint  The  fifth  joint  is  slightly  longer  than  the  fourth,  bending  in- 
wards and  tapering  to  a  point  which  bears  a  sucking  disk.  On  its  inner  side  are 
present  two  blade-like  bristles,  one  behind  the  other,  very  much  as  in  Z>. 
gladiator  J  but  on  the  short  fourth  extremity  the  blunt  knobs  or  teeth  so  con- 
spicuous in  the  latter  species  are  here  absent. 

The  female  is  about  as  large  as  the  male,  being  -39  mm.  long  and  -17  mm. 
broad.  Its  shape  is  somewhat  oblong  oral,  the  anterior  part  of  the  body  being 
much  the  same  as  in  tbe  male. 

It  is  found  on  the  White-breasted  Swallow — Tachycineta  bicolor. 

PTER0NYSSU8,  Ch.  Robin,  1877. 

Body  elongated;  sides  straight  with  a  marked  indentation  between  the 
second  and  third  pairs  of  feet.  A  little  way  in  front  of  the  third  extremity,  a 
long  lateral  hair  takes  its  origin,  with  a  short  bristle  just  behind  it. 

The  anterior  pairs  of  feet  are  without  either  olecranon  process  or  spines. 
The  third  pair  in  males  is  enlarged,  and  the  abdomen  is  small  and  only  slightly 
indented  at  its  posterior  end.  In  the  females  also,  as  in  the  two  genera  already 
mentioned,  the  abdomen  is  undivided ,  and  is  without  appendages  other  than 
hairs. 

Pteronyssris  simplex,  Haller,  is  found  on  the  Bed-headed  Woodpecker — 
Melanerpes  erythrocephalus. 

PTERONYSSUS    SPECIOSUS,  n.  sp. 
Fig.  5,    Pl.  I. 

Male. — The  general  shape  is  that  of  a  long  oval  with  the  dark  brown  chitinous 
«pimera  standing  out  in  strong  xelief  on  the  light  coloured  body,  those  of  the 
first  pair  of  legs  meeting  some  distance  behind  the  rostrum  at  an  acute  angle. 
The  body  is  about  '54  mm.  long  and  -22  mm.  broad.  The  abdomen  is  short, 
about  12  mm.  long,  which  is  about  half  as  long  as  the  side  of  tbe  body  between 
the  second  and  third  pairs  of  legs. 

On  each  side,  running  from  the  notch  on  the  side  of  the  cephalo-thorax  to 
tbe  insertion  of  the  third  extremity  are  two  strong  dark  brown  bands  of  chitin, 
the  outer  one  bearing  about  the  middle  of  its  length  a  small  dagger-shaped  bristle ; 
laterally  from  this  again  a  fine,  rather  loug,  hair  takes  its  origin. 

The  posterior  end  of  the  abdomen  is  in  the  shape  of  two  small  semi-circles 
meeting  in  the  middle  line,  and  each  bearing  three  bristles,  the  middle  one  on 
each  side  being  about  half  as  long  as  the  body.  The  copulatory  arches  are 
situated  close  to  the  posterior  end. 

The  first  extremity  is  situated  on  the  anterior  end  of  the  body  close  beside 
the  rostrum,  and  is  slightly  stcmter  than  the  second,  which  is  inserted  toward  the 
side  from,  aod  about  -03  ram.  behind,  it.  The  third  is  long,  with  the  first  four 
joints  of  about  equal  thickness ;  and  tbe  fifth  conical,  with  tbe  sucking  disk 
attached  slightly  outwards  from  its  point.  The  fourth  extremity  is  about  half 
as  long  as  the  third  and  inserted  immediately  toward  the  middle  line  from  it. 
All  are  provided  with  very  large  sucking  disks. 

The  female  is  of  a  very  regular  long-oval  shape  slightly  truncated  at  the 
posterior  end,  and  of  about  the  same  size  as  the  mnle,  but  with  the  third  and 
fourth  extremities  of  nearly  equal  size  and  inserted  about  -09  mm.  apart. 
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Lyra  situated  just  behind  the  line  joining  the  notches  on  the  sides  of  the^ 
cepbalo-thorax,  large  and  of  a  more  or  less  square  fonn. 

This  species  is  closely  allied  to  Pt.  oblonffus,  Bucbholz.  It  is  found,  along 
with  other  forms,  on  the  Big  Sap-sucker — Picui  villosus. 

PTERONYSSUS   FUSCUS,  n.  sp. 
Fig.  6,  Pl.  E. 

Male. — The  body  is  of  a  somewhat  rectangular  sbap^,  contracted  at  the 
insertion  ot  the  third  pair  of  extremities,  so  that  the  abdomen  is  only  about  half 
the  breadth  of  the  thorax.  The  total  length  is  about  -38  mm,  breadth  -19  mm., 
length  of  abdomen  -U  mm.,  distance  between  the  second  and  third  pairs  of  feet 
•15  mm. 

The  two  anterior  pairs  of  extremities  are  rather  slender  and  of  aliout  eqnal 
diameter  throughout.  The  first  joint  is  triangular,  and  tho  second  articulated 
to  one  of  the  sides  by  its  inner  surface,  leaving  the  truncated  posterior  end  of  the 
joint  free,  thus  giving  a  peculiar  shouldered  appearance  to  these  two  tront  pairs 
of  legs. 

The  third  extremity  is  long,  with  the  second,  thiid  and  fourth  joints  of  about 
equal  diameter,  the  first  slightly  thicker,  and  the  fifth  in  the  shape  of  a  somewhat 
bent  cone  with  the  sucker  attached  a  little  to  the  outside  of  the  point.  Two  short 
blade-like  bristles  are  attached,  one  behind  the  other,  on  the  inside  of  this  joints 
very  like  those  in  Dinorphus  alhidut.  The  fourtti  extremity  is  simple  and  a  little 
longer  than  the  abdomen. 

The  epimera  of  the  first  pair  of  legs  converge*,  but  do  not  meet  in  a  point. 
The  bristle  in  front  of  of  the  insertion  of  the  third  extremity  is  rather  slendev,. 
and  assumes  almost  the  appearance  of  a  hair.  The  abdomen  is  rath«^r  deeply 
indented  and  furnished  on  each  side  with  four  end  bristles.  The  copulatory 
suckers  are  close  to  the  posterior  end. 

The  female  is  considerably  larger  than  the  male,  being  about  *46  mm.  long 
and  -18  mm.  broad.  It  is  of  a  somewhat  oblong-oval  shape,  truncated  at  the 
posterior  extremity. 

It  is  found  on  the  White-breasted  Swallow — Tachycineta  bicolor. 


FIFTH  SOIRISe. 

Friday,  March  10,  1882. — Notks  oh  the  Ottawa  Unionid^.    F.  R.  Latohfobd.. 

The  family  of  lamelli branch  mollusks  known  as  the  Unionidae  is  represented 
in  every  part  of  the  world,  but  with  a  very  irregular  distribution.  While  only 
ten  species  are  fuund  in  Europe,  fewer  still  in  4frica  and  about  eighty  in  Asia 
and  the  Islands  of  the  Pacific,  over  five  hundred  have  been  described  from  North 
America.  More  than  a  hundred  of  these  occur  in  the  drainage  of  the  Ohio  alone  ; 
and  in  Geor»:ift,  the  Ca  olinas,  Alabama,  and  the  {Southern  and  South-Westerrk 
States  in  general,  almost  every  stream  has  its  peculiar  furros.  Towards  the  north 
and  east  the  species  become  fewer  and  fewer,  until  only  eleven  are  found  in. 
Massachuetts.  In  Canada  a  much  greater  number  has  been  met  with  by  Messrs. 
D'Urban,  Bell,  Billings  and  Whiteaves,  including  several  species  introduced 
from  the  Western  States  through  the  great  lakes  and  other  avenues  of  water 
comrauni(  ation.  In  a  paper  read  before  the  Field-Naturalists'  Club  in  1880,  Mr. 
Heron  noted  twelve  species  from  the  vicinily  of  Ottawa,  but  at  least  twice  aa 
many  aie  to  be  met  with  here,  within  a  radius  of  forty  miles.  The  very  low 
state  of  the  wa  er  in  1881  afforded  me  fir  collecting  specimens  of  the  Uuionide* 
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ftcilities  of  which  I  bad  ample  leisure  to  avail  myiielf  during  the  midsammer 
Tacations.  1  have  in  my  spare  time  since  then  studied  carefully  these 
humble  creatures.;  and,  mot  content  with  my  own  determinations,  have  take 
much  pains  to  have  the  species  collected  identified  by  the  best  authorities.  All 
have  been  cfaecited  or  named  by  such  eminent  conchologists  as  Mr.  Arthur  F. 
Gray,  of  Danversport,  Mass ,  Mr.  Geo.  W.  Tryon,  of  the  Academy  of  Sciences, 
Philadelphia,  and  Prof.  J.  F.  Whiteaves,  F.G.S.,  of  the  Geological  Survey  of 
Canada.  I  am  therefore  morally  certain  that,  except  perhaps  in  one  or  two 
instances,  the  shells  which  I  found  have  been  correctly  determined. 

The  species  met  with  belong  to  the  genera  Unto,  MargarUana,  and  Anodonta^ 
These  are  distinguished  from  one  another  moie  by  the  conformation  of  their  shells 
than  by  any  peculiarities  ot  the  anixnals  tiiemselves.  Hence  it  is  ot  the  shells 
alone  that  most  works  on  the  Unionidm  treat ;  and  from  this  course  it  is  not  my 
intention  to  depart  at  present.  The  shell  itself  will  always  enable  tthe  student 
to  distinguish  one  species  from  another.  But  the  soft  parts  are  by  no  means 
undeserving  of  attention.  In  species  of  the  same  group  they  are  very  much 
alike.  In  species  of  different  groups,  for  instance  in  U,  rectus  and  U.  oecidtnty 
they  are  so  dis(>imilar  that  the  lea^t  practised  eye  can  perceive  differences  in  their 
form  and  arrangement.  In  all  cases  they  present  the  same  admirable 
ordination  of  structure  to  purpose  that  we  see  elsewhere  throughout  the  works 
of  nature's  God.  Even  the  distribution  of  the  Unionidae  is  provided  for,  by  their 
young:  being  for  a  time  endowed  with  hooks  by  which  they  can  attach  themselves 
io  contiguous  objects,  often  a  fish  or  a  water-bird,  and  be  transported  £Eir  from 
their  place  of  birth.  In  the  winter  and  spring  the  young,  having  already  well 
formed  shells,  are  extruded  from  the  branchial  uterus  of  the  females  in  hundreds 
•of  thousands  and  even  millions.  According  to  a  computation  made  by  Dr.  Isaac 
Iiea,  of  Philadelphia,  who  has  during  fifty  years  studied  the  Unionidte,  and 
described  almost  half  the  species  known,  a  large  specimen  of  U,  Multiplieatusj 
Iiea,  contained  upward  of  three  millions  of  embryonic  young.  Nearly  all  perish 
early  in  their  free  life,  being  devoured  by  fishes,  crustaceans  and  the  larvas  of 
many  kinds  of  insects.  Few,  accordingly,  attain  maturity,  which  is  reached  in  from 
six  to  tea  years.  Their  food  consists  of  animalculee,  which  the  water  flowing  in 
through  the  branchial  orifice  covoys  to  the  mouth,  at  the  same  time  that  it 
-supplies  oxygen  to  the  lamellifbrm  gills. 

Of  the  species  found  in  the  vicinity  of  Ottawa  the  first  to  be  noticed  belong 
to  the  genus  Unto,  Shells  ot  this  genus  are  readily  distinguishable  from  those 
of  the  genera  Margariiana  and  AnodonUr,  by  their  having  both  cardinal  and  lateral 
teeth.  The  genus,  according  to  Jeffrys,  was  established  by  Phillippson  in  1788* 
but  it  is  generally  attributed  to  Retz,  who  was  chairman  of  the  meeting  at  which 
Phillippson  read  his  essay  tUUns  Nova  Testaceorum  Genera. 

Unio  complanaltis^  Solander,  is  abundant  in  almost  all  our  streams  and  lakes, 
and  is  subject  to  much  variation  in  size  and  colouring.  What  may  be  regarded  as 
the  typical  form  is  common  in  the  Bideau  everywhere  and  in  the  Ottawa  above 
the  Chaudidre  Falle.  It  is  a  moderately  thin,  brown,  depressed,  sub-rbomboidal 
shell,  with  a  nacre  of  different  and  often  of  exceedingly  beautiful  shades  of  purple 
The  average  dimensions  of  ten  shells,  five  from  each  river,  are  as  follows :  length 
3  •  5  in.,  height  1  •  7,  diameter  0*8. 

>  In  company  with  the  typical  form,  I  found  near  Skead's  Mills,  in  1880,  a 
specimf  n  of  a  small  variety  which  is  of  considerable  interest.  Although  present- 
ing every  app«-arance  of  maturity,  it  is  only  an  inch  in  height  by  two  and  a  half 
in  length.  For  its  size  it  is  very  thick  and  rt-giilarly  iofiated.  I  am  informed 
that  a  similar  vanety  occurs  in  some  streams  in  Western  New  York. 

A  form  almost  at  pmall  is  found  in  the  cold  and  limpid  waters  of  Mecch's 
Lake.  But  it  is  a  thin  and  not  a  thick  shell;  not  infi  ted  but  depressed.  1U» 
-colour  ia  a  very  light  brown. 
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About  half  a  mile  from  Meech's  Lake,  on  the  creek  through  which  it  finds 
an  outlet,  are  a  few  shallow  ponds,  with  a  bottom  of  coarse  sand  and  gravel 
washed  down  from  the  surrounding  hills.  In  the  warmer  water  of  these  ponds, 
where  food  also  must  be  more  abundant,  U.  eomplanatua  is  three  times  as  large  at 
m  the  neighbouring  lake.  It  differs  moreoyer  in  being  proportionately  less 
depressed,  and  more  equally  rounded  at  both  extremities.  Its  colour  is  a  rich 
dark  brown  with  a  silken  lustre,  and,  not  unfrequently,  a  tinge  of  bright  orange 
along  the  umbonial  slope. 

Kear  Kettle  Island  there  occurs  a  form  of  much  interest  on  account  of  ita 
curious  angular  inflation.  How  extraordinary  this  is  for  a  species  whose  most 
constant  characteristic  is  its  flatness,  may  be  inferred  from  the  fact  that  a  repre- 
sentative specimen  whose  height  is  1*6  in.  measures  1*5  in.  in  diameter.  The 
inflation  is  greatest  near  the  dorsal  margin  behind  the  hinge-ligament,  where  a 
section  of  the  shell  would  be  an  almost  perfectly  equilateral  triangle  with  the 
base  and  the  angles  at  the  base  slightly  rounded.  A  specimen  found  bv  Mr. 
Poirier  is  3  in.  high,  4*9  long,  and  weighs  7}  oz.  Ten  of  the  shells  from  Meech's 
Iiake  weigh  only  3  oz. 

At  the  same  locality  is  found  a  still  more  remarkable  variety  and  one  of  no 
little  beauty.  In  some  respects  it  resembles  U.  Raleighensitj  Lea,  from  North 
Carolina,  and  in  others  U.  turtttosusy  Sowerby,  from  Maryland.  It  is  like  the 
former  in  shape  and  in  the  numerous  prominent  rays  which  diversify  its  surface ; 
and  like  the  latter  in  the  strange  peculiarity  that  its  valves  meet  at  the  ventral 
margin  not  in  a  straight  but  in  a  sinuous  line.  A  correspondent  writes  that 
under  Dr.  Lea's  treatment  it  would  be  entitled  to  rank  as  a  species.  Whether  a 
variety  of  U.  complanatus  or  a  distinct  species,  it  is  a  most  unique  and  interesting 
shell. 

Unto  ffibbona,  Bame«,  appears  to  be  rare,  having  occurred  to  me  only  in  the 
Ottawa  near  Gilmour's  Mills  and  at  Templeton,  always  in  deep  water.  It  is  & 
brown,  elongated  shell,  attenuated  posteriorly,  and  with  the  dorsal  margin 
regularly  curved.  It  bears  a  slight  resemblance  to  some  forms  of  U.  complanatus ; 
but  may  always  be  distinguished  by  its  heavier  shell,  the  deeper  purple  of  its 
nacre,  and  especially  by  the  great  thickness  ef  the  lamellar  tooth  in  the  right 
valve. 

Unto  ellipsiSf  Lea,  is  not  uncommon  on  sand  bars  below  Kettle  Island,  but 
does  not  seem  to  occur  in  the  Rideau  or  in  the  Ottawa  above  this  City.  It  differs 
from  all  other  species  here  observed  in  having  the  beaks  very  near  the  anterior 
end  of  the  shell,  where  the  muscular  impression  is  of  great  depth  and  the  shell 
itself  of  great  thickness.  The  cardinal  teeth  are  paralled  to  the  lateral  teeth  and 
not  at  a  right  or  oblique  angle  to  them  as  in  our  other  species.  The  nacre  of 
many  specimens  is  beautifully  iridescent,  displaying  the  colours  of  the  prism  and 
rainbow,  chastened,  softened,  and  made  perpetual. 

Unio  rectus^  Lamarck,  which  is  easily  recognized  by  its  dark  colour  and  elon- 
gated form,  is  found  in  considerable  numbers  in  the  Rideau  near  Billings'  Bridge, 
but  is  comparatively  rare  in  the  Ottawa,  The  ground  colour  of  the  epidermis^ 
which  at  first  sight  appears  black,  proves  on  closer  examination  to  be  yellow, 
profusely  rayed  with  broad  lines  of  very  dark  eieen.  Toung  shells  occasionally 
have  a  purple  nacre,  but  in  mature  specimens  only  a  trace  of  this  is  seen  along 
the  lateral  teeth  and  in  the  cavity  of  the  beaks.  In  the  Rideau  it  is  not  unusual 
to  fiud  C.  rectut  almost  six  inches  in  length,  and  I  have  observed  it  quite  as  large 
in  the  Ottawa  near  Arnprior.  Though  smaller  in  the  Ottawa  here,  it  compensates 
for  its  inferior  size  by  its  finer  form.  The  mantle  of  the  animal  is  fringed  with 
long  and  delicate  vibratile  cilia  more  beautiful  than  the  richest  lace. 

Unio  radiatutj  Lamarck,  is  common  almost  everywhere  in  the  Ottawa  above 
the  Chaudi^re.  At  the  foot  of  the  rapids  near  MecbanicsvfUe  are  a  number  of 
islets  along  whose  shores  may  be  seen  large  heaps  of  shells,  of  which  this  species 
constitutes  no  inconsiderable  part.    The  muskrat  lives  chiefly  on  the  Unionidx  ; 
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ftad  these  heaps  are  the  remains  of  his  nightly  repasts.  T^  the  collector  ther 
should  generally  serve  only  to  point  out  that  llying  specimens  occur  ia  their 
immedifU^  vicinity ;  still,  by  presenting  to  him  larger  suites  from  which  to  choose 
than  he  could  possibly  obtain  by  dredging,  they  mf^  sometimes  afford  good  and 
even  rare  shells.  I  have  obtained  from  them  some  of  my  best  specimens  of 
d,  radialus.  It  seldom  attains  a  greater  length  than  three  inches,  and  is  a  very 
flat,  obovate  shell,  of  a  green,  olive  or  reddish  oolor,  with  numerooa  narrofv 
lays. 

Unio  luteolua,  Lamanrchf  abounds  in  the  Rideau  Canal  from  the  Sappers'  Bridge 
upward,  and  is  not  uncommon  in  the  tCideau  Ri  vrr.  Its  color  is  from  a  yellowish 
green  to  a  dark  olive,  with  distinct  dark  grt^n  rays.  In  »hape  it  varies  much 
more  than  in  color.  Some  sholls  are  so  inflited  as  to  be  almoet  cylindrical; 
others  so  depressed  th%t  they  cannot,  when  the  beaks  are  eroded,  be  distinguished 
by  any  external  character  from  U.  radicUus,  Having  probably  studied  only  tli^ 
exterior  of  the  two  species,  a  western  correspondent  writes  that  they  mer^e  into 
one  another  in  Toronto  Bay.  Now  they  cannot  possibly  be  more  alike  in  Lake 
Ontario  than  they  are  s  >metime3  here ;  and  however  great  their  outward  resem- 
blance, I  iiad  that  they  always  differ  internally,  especially  in  the  form  of  the 
cardinal  teeth.  In  U.  radiatus  these  are  short,  erect,  and  triangular.  In  U, 
luieolus,  they  are  long,  ciurved,  compressed  and  oblique. 

Unio  cariosuSf  Say,  occurred  to  me  near  Black  B^y,  Eardley,  Quebec, 
where  1  was  searching  for  nodules  and  fossils  in  the  Champlaln  Clays,  which 
there  form  the  north  shore  of  the  Lac  des  Chines.  It  is  a  thin,  small,  ovate, 
inflated  shell,  of  a  yellowish  color,  with  a  few  indistinct  rays.  Some  specimens 
of  an  accompanying  species  of  Leda,  which  lived  when  the  claya  were  deposited 
ia  the  post  glacial  period,  would  be  taken  for  recent  shells,  so  well  hive  they 
preserved  their  thin,  delicate  epidermis  and  fragile  teeth  through  the  many 
thousand  years  that  have  elapsed  since  then. 

Unio  occideMy  Lea,  is  quite  abundant  in  the  Ottawa,  near  the  mouth  of  the 
Gatineau,  and  along  the  sandy  shores  of  Kettle  Island.  Its  shape  U  remarkably 
uniform,  varying  only  with  the  sex.  It  is  an  ovate  and  very  much  inflated  sbell, 
with  large  prominent  umbones  and  closely  approximate  recurved  beaks.  The 
females  are  more  broadly  inflated  than  the  males  and  are  of  an  almost  triangolac 
shape,  on  account  of  which  peculiarities  they  are  liable  to  be  connderei  forms  ol 
U.  ventricosuSf  Barnes. 

For  beauty  and  diverdity  of  coloring,  there  is  not  probably  found  in  the 
world  a  fresh  water  shell  which  surpasses  the  Unio  occidens  of  the  Ottawa  River. 
When  young  ic  is  of  soft  and  varied  shades  of  yellow,  green  and  red,  the  primary 
spectral  colors,  and  sometimes  of  all  three  together,  producing  aa  effect  ol 
chromatic  harmony  that  a  painter  might  study  with  advantage.  Maturct 
specimens  are  rich  as  an  autumn  landscape  in  tints  of  yellow-brown  and  olive- 
green.  All — but  especially  the  young  shells — have  a  porcelain-like  lustre, 
which  is  seen  at  its  best,  when  on  a  sunny  day  they  lie  on  the  clean,  white  sand, 
with  just  enough  water  to  cover  them.  Then  they  shine  and  glow  like  opals  in 
the  fluent  light.  Moreover,  their  changeful  colours  are  so  differently  combined 
with  rays,  sometimes  few  and  sometimes  many,  fine  as  a  hair  or  broad  almost  aa 
an  iris  leaf,  that,  among  hundreds  of  specimens  collected,  no  two  were  alike 
in  every  respect.  E>ich  is,  accordingly,  a  unio,  in  the  sense  that  Pliny  tells  us. 
the  word  was  coined  to  express — a  unique  production — "  from  the  circumstance,' 
he  says,  "that  no  two  unionga — pearls — are  ever  found  alike.''  The  barbariana 
who  found  the  pearls  called  them  margaritm. 

That  U,  oceidenty  under  exactly  the  same  conditions  ot  life,  should  secrete  in 
almost  infinite  variety  so  many  different  pigments  is  a  fact  which  challengea 
attention.  • 

Unio  tubovatus,  Lea,  which  is  fouod  in  the  Rideau  Canal  and  River  and  in 
the  Dis  Chines  Lake,  is  chiefly  remarkable  for  the  large  sia^  to  which  it  some- 


Digitized  by  VjOOQIC 


52 

times  attaing,  a  specimen  from  the  canal  beyond  Hartwell's  Locks  measuring 
6-5  io.  in  lengthy  3-4  in  height^  and  2*2  in  diameter.  It  bears  some  resem- 
blance in  outline  to  U.  oeeidens  of  which  Say  considered  it  only  a  variety.  His 
opinion  on  this  point  is  now  held  by  very  few ;  and  I  hardly  think  that  anyone 
who  compares  the  two  as  they  here  occnr  wonld  care  to  pronounce  them  speci- 
fically identical.  U.  mbwatusj  is  less  inflated  than  U,  oeddens^  and  less  approxi- 
mate at  the  beaks,  while  with  respect  to  beauty  there  is  no  comparison  between 
them. 

On  the  valves  of  this  and  other  large  species  in  the  Rideau  River  I  have 
observed — besides  the  curious  spiral  follicle  of  the  larva  of  a  pbryganaceous 
insect,  Helieopsyche  aren^erOy  which  was  first  described  as  a  mollnsk  of  the  genus 
ViUvata — a  small  isopod  crustacean,  which  is  worthy  of  note  as  being  probably  the 
best  living,  though  degenerate,  representative  of  the  trilobitee  that  ooce  abounded 
here  on  the  low  tidal  flats  of  the  Silurian  seas.  It  is  I  think  the  species  de-cribed 
by  De  Kay  as  Flmieola  Herriekti. 

Unto  altUWf  iSay.,  was  found  here  by  Mr.  Heron  in  1880,  aid  was 
recorded  from  this  vicinity  twenty  years  ago,  by  Mr.  Whiteaves  in  a  valu- 
able paper  published  in  the  Canadian  Naturalist.  There  are  a  few  speci- 
mens in  the  museum  of  the  Ottawa  Literary  and  Scientific  Society,  which 
were  probably  collected  by  the  late  B.  Billings,  the  palaeontologist.  As  I  have 
not  met  with  it  on  my  many  excursions,  I  think  it  must  be  rare,  or  at  least  re- 
stricted to  ^a  small  area.  It  is  the  only  species  found  here  in  which  the  wing 
rises  higher  than  the  right  line  of  the  hinge  margin.  It  occurs  from  Georg  a  to 
Vermont  and  westward  to  Nebraska  and  Manitoba.  Certain  other  species  as  V. 
spino8ti8f  Lea.j  and  U*  ShepardianuSf  Leoy  are  confined  within  narrow  limits  to  one 
btream. 

Unio  graeilis^  Barnes,  is  another  winged  species  which  has  not,  till  now,  I 
believe,  been  recorded  from  any  locality  in  Canada  east  of  the  Welland  Canal . 
It  is  not  at  all  common,  Mr.  Poirier  and  myself  having  found  only  five  or  six 
specimens  during  the  summer.  These  were  collected  on  sand  bars  near  Kettle 
Island.  It  is  an  exceedingly  thin  and  fragile,  depressed,  sub-triangular  shell,  of 
a  greenish  yellow  color.  The  hinge  margin  is  straight  and  prolonged  into  a 
large  wing,  uniting  the  two  valves.  It  may  be  distinguished  from  U.  alatuty  by 
its  greater  fragility,  lighter  color,  both  inside  and  out,  and  by  its  differently 
formed  wing. 

Unio  presstUy  Lea,  was  found  by  Mr.  Tyrrell,  of  the  Geological  Survey,  in  the 
Uideau  near  the  Rifle  Range.  Only  one  specimen  was  met  with,  and  that  he  has 
with  great  kindness  presented  to  me.  It  is  but  little  more  than  two  inches  in 
length,  very  much  flattened,  and  the  hinge  margin  is  straight  with  a  slight 
alated  projection.  The  beaks  are  finely  undulated.  Its  form,  its  internal  aod 
external  color,  together  with  the  shape  of  its  cardinal  teeth,  seem  to  connect  it 
with  the  margaritante^ 

Unio  Canadensis,  Lea,  was  originally  described  from  the  St.  Lawrence  near 
Montreal.  Both  Mr.  Tryonand  Mr.  A.  F.  Gray  have  referred  to  this  species  some 
shells  which  I  collected  in  Nepean  Bay.  Mr.  Gray  writes :  "  It  seems  to  agree 
well  with  the  characters  of  U.  Canadensis,  and  with  Dr.  Lea's  figure.  From  these 
data,  and  without  a  typical  shell  with  which  to  compare  it,  I  am  justified,  I  think, 
in  referring  it  to  that  species."  Mr.  Tryon  says :  "  I  regard  a  shell  which  you  sent 
me  from  Nepean  Bay  as  the  true  U.  Canadensis.^  It  appears  to  be  rare,  only  a 
few  specimens  having  been  found.  It  is  of  an  oval  shape  and  dark  olive  colour, 
with  indistinct  rays.  ' 

t/hio  borealis,  A,  F,  Gray,  is  a  new  species.  It  occurs  in  the  Ottawa,  from  the 
mouth  of  Brigham's  Creek  to  Templeton,  aid  probably  much  farther  down. 
Although  common,  it  is  very  seldom  met  with  in  good  condilion. 

I  first  submitted  this  shell  to  Mr.  Tryon,  but  the  only  epecirarns  I  had  to 
send  were  so  badly  eroded  that  they  could  not  be  determined.      A  second  loS 
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little  if  any  belter,  led  him  to  think  it  doubtfully  referable  to  U.  luteo'utj  •  fronr 
some  forms  of  which  the  females  are  not  easily  distinguishable.  Three  out  of 
four  shells  sent  to  a  conchologist  in  Cincinnati  were  referred  to  U.  radiatusj 
while  the  remaining  one  was  considered  a  specimeii  of  U.  luleolut.  The  shells 
were  really  not  in  a  condition  to  admit  of  being  properly  determined.  Not  until 
October  of  the  past  year  did  I  succeed  in  collecting  specimens  which  had  the 
undulations  of  the  beaks  well  preserved.  I  waa  led  to  go  out  so  late  in  the 
season  by  a  letter  from  Mr.  A.  F.  Gray,  relating  to  the  shell  in  question,  of 
which  I  had  sent  bim  specimens  a  short  time  previously*  He  regarded  as  correct 
my  views  that  it  differed  essectially  from  both  U.  luteolus  and  U.  radiatut,  but 
thought  that  further  study  and  comparisons  might  prove  it  to  possess  affinities  with 
some  other  described  species,  and  expressed  a  wish  to  see  a  large  series  of  the  best 
shells  I  could  obtain.  On  my  next  holiday  I  went  down  the  river  to  Duck  Island 
and  collected  a  number  of  male  and  female  shells,  including  a  few  in  fine  condi- 
tion. I  despatched  these  to  Mr.  Gray  on  the  day  following,  but  heard  nothing 
more  about  them,  until  February  28th,  when  I  received  the  pleasing,  though  not 
unexpected  information  that  the  shell  was  undoubtedly  a  new  species.  The 
names  U.  bellus  and  U.  borealia  were  suggested  as  appropriate.  The  latter  seems 
the  more  fitting,  and  the  species  shall  accordingly  be  known  as  Unio  borealis,  A.  F. 
Gray,  A  description,  promised  at  my  request,  has  not  yet  been  received,  and  I  do 
not  wish  to  describe  the  shell  to-night,  lest  I  should  in  any  way  interfere  with 
the  priority  of  my  friend's  description.  The  right  of  naming  27.  borealU  belong^, 
to  Mr.  Gray,  as  he  was  the  first  to  recognize  its  specific  distinctness  from  any 
described  unio. 

[Mr.  Gray's  description  was  received  s'>me  time  after  the  reading  of  my  paper 
and  is  here  g^ven  in  full : 

liNio  BoRSALis, — A.  F.  Gbay. 

Shell  smooth,  broken  only  by  numerous  ridges  of  growth ;  obovafe, 
very  much  inflated  in  the  female  form,  the  male  more  compressed,  very 
inequilateral,  obtusely  angulated  behind  and  rounded  before,  Uie  basal  or 
▼entral  margin  rounded,  beaks  badly  eroded  and  but  slightly  raised ; 
ligament  thick,  moderately  long  and  dark^brown  ;  umbonal  slope  flattened,  and 
but  slightly  carinated;  epidermis  variable,  some  specimens  dark  olivaceous 
brown  with  broad  obscure  rays  of  dark  green,  others  yellowish  g^reen  with  numer- 
ous fine  rays  of  a  brighter  green,  cardinal  teeth  rather  large,  somewhat  compressed 
and  corrugate ;  lateral  teeth  thick,  slightly  curved,  and  with  crenulate  margins  ; 
anterior  cicatrices  distinct,  that  of  the  adductor  muscle  very  deeply  impressed  ; 
dorsal  cicatrices  posterior  to  the  centre  of  the  cavity  of  the  beaks ;  posterior 
cicatrices  confluent  and  but  slightly  impressed ;  cavity  of  the  shell  deep  and 
rounded ;  cavity  of  the  beaks  obtusely  rounded  and  deep ;  substance  of  shell 
very  thick,  thickest  before ;  nacre  usually  white,  occasionally  rosy,  and  some- 
times  a  beautiful  pink,  and  beautifully  iridescent. 

Transverse  diameter,  3-15  inches ;  altitude,  1  -95  inches ;  lateral  diameter, 
1*65  inches.  These  measures  are  from  a  large  female.  A  male  shell  measures: 
transverse  diameter  315  inches;  altitude,  1-90  inches;  lateral  diameter,  1-35 
inches. 

For  this  beautiful  shell,  and  the  privilege  of  describing  it,  I  am  indebted  to 
Mr.  F.  B.  Latchford,  from  whom  I  received  quite  a  large  series  of  this  Unio^ 
which  belongs  \o  the  group  of  which  Unio  luUolut  of  Lamarck  may  be  considered 
the  type.  It  differs  from  that  species  in  being  shorter  transversely,  in  having  a 
much  thicker  shell  and  having  the  beaks  badly  eroded.    In  its  outline  it  bears  a 

*  After  the  above  was  writen,  I  sent  some  yoong  specimene  of  U,  horealUjA,  F,  Orav^  to 
Mr.  TryoD,  aad  they  have  convinced  him,  he  informs  me,  that  tae  species  is  oew. 
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close  resemblance  to  Unto  rdiiatus,  Lam.,  but  is  more  inflated  and  has  a  heavier 
shell.  It  occurs  in  the  Ottawa  River  at  Duck  Island ;  it  has  also  been  found  in 
Leamy's  Lake,  near  Hull,  'm  the  Province  of  Quebec. 

The  variety  with  pink  /nacre  has  a  bright  orange-brown  epidermis  with  fine 
rays  of  dark  green.  ' 

A  young  specimen  is  more  elongated  transversely,  has  perfect  urn  bones  which 
phow  four  well  developed  folds,  and  has  a  i*ugose  posterior  slope  nimilar  to 
Margaritana  rugosa^  Barnes. 

The  soft  parts  have  not  been  preserved  ;  in  consequence,  their  arrangement 
cannot  be  described.] 

Genus  Margaritana,  Schumacher. 

The  shell  of  thisgnus  differs  from  ihat  of  Unio  in  having  no  lateral  teeth. 
Theee,  however,  are  not  always  entirely  wanting  in  M.  margariti/era,  the  celebrated 
pearl  mussel  of  Great  Britain  and  the  North  Atlantic  and  Pacific  border  regions  of 
America.  From  the  interior  continental  basin  it  is  absent ;  and  although  com- 
mon eastward  in  Quebec,  it  has  not  yet  been  found  in  this  vicinity.  How  even  a 
mollusk  may  affect  the  destinies  of  a  nation  may  be  inferred  from  the  statement 
of  Seutonius,  that  it  was  the  hope  of  obtaining  pearls  from  M.  margaritifera  which 
led  to  the  invasion  of  Britain  by  Julius  Caesar. 

Margaritana  marginata^  Say^  Occurs  sparsely  in  the  Rideau  and  Ottawa  in 
rapid  water,  which,  indeed,  is  the  favourite  habitat  of  our  other  species  also.  It  is 
email,  seldom  of  greater  lengrth  than  two  and  a  half  inches,  moderately  thin  and 
transversely  wedge  shaped.  In  colour  it  ranges  from  a  dusky  green  to  a  deep 
brown,  with  indistinct  dark  rays.  The  shells  found  here  are  much  inferior  in 
size  and  colouring  to  specimens  of  the  same  species  received  from  the  Mohawk 
River,  New  York. 

Margaritana  undulatOy  Sag^  is  rare  in  the  Rideau  and  is  not  common  in  the 
Ottawa,  where  the  least  unproductive  locality  that  I  know  of  is  above  the  Little 
Chaudi^re  along  both  shores  of  the  river.  In  Meech's  Creek  it  is  quite  plentiful, 
especially  near  the  abandoned  rubber  factory.  It  i*  smaller  than  M.  marginata, 
proport4onately  more  inflated,  brighter  in  colour,  often  so  bright  as  to  be  really 
beautiful.  The  distant  concentric  and  prominent  waves  on  the  umbones  from 
which  it  derives  its  specific  name,  are  seldom  apparent  except  in  young  shells. 
Many  old  specimens  are  as  thick  and  strong  anteriorly  as  a  ^.  ellipsis  of  the  same 
size,  while  towards  the  posterior  margin  they  are  as  thin  and  fragile  as  the  most 
delicate  anodonta ;  and  thus,  as  well  as  by  having  cardinal  and  no  lateral  teetb, 
M.  undulata  unites  in  itself  two  of  the  most  distinctive  characters  of  the 
genera  between  which,  in  the  plan  of  creation,  Margaritana  has  been  assigned  its 
place. 

Margaritana  rvgosa^  Barnes^  the  largest  we  have  of  the  genup,  is  abundant  at 
many  points  along  the  Rideau,  but  is  quite  rare  in  the  Ottawa.  As  found  in  the 
*)rmer  stream  it  resembles  the  typical  V.  complanatus  in  shape  but  is  of  a  greener 
colour,  and  may,  morever,  be  easily  distinguished  from  that  shell  both  by  the 
wrinkles  which  are  situated  along  the  post  lateral  margin  up  to  the  hinge  liga- 
ment, and,  of  course,  by  the  absence  of  lateral  teeth.  A  shorter  truncated  form  is 
occasionally  met  with  in  the  same  river. 

I  observed  a  few  large  and  exceedingly  fine  specimens  of  this  margaritana  at 
the  Chats  Rapids,  where  I  found  tbem  in  a  mixtd  company  of  tmionet  and 
4modontm^  thirty  three  in  number  by  actual  count,  which  were  living  together  in 
apparent  harmony  in  an  open  space  between  the  rocks  but  little  if  any  more  than 
«  square  foot  in  extent.  They  were  green  in  colour,  and  had  the  characteristic 
wrinkled  prominently  developed.  One  Fhell  exhibited  in  a  marked  degree  the 
strange  deformity  that  its  valves  did  not  mett  in  a  straight  line,  but,  an  inch  or 
anore  f  om  the  posterior  end,  were  bent  sharply  aside  about  forty  degrees.  I 
have  noticed  a  few  less  striking  instances  of  similar  distortion  in  th^  same 
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fipecies  from  the  Bldean.  They  are  probably  due  to  injuriefl  received  when  young 
through  cominif  into  violent  contact  with  a  rock  or  pebble.  To  such  a  mishap 
the  young  of  this  species  must  often  be  exposed  in  the  rapid  water  they  frequent. 

Gemus  Anodonta,  Bruguihei. 

The  transition  from  Margaritana  to  Anodonta  is  by  no  means  abrupt :  nihil  in 
natura  per  saltum.  It  is  made  easy  by  a  shell  found  here,  which  was  first 
described  by  Bay,  and  placed  by  him  in  the  former  genus — or  rather  in  the  genus 
corresponding  to  it  that  he  had  instituted,  MasmodontOj — but  which  is  at  present 
universally  referred  to  the  latter.  This  species  is  now  known  as  Anodonta  edentula, 
Bay.  Although  its  name  as  it  now  stands  expresses  what  may  be  called  the 
reduplication  of  toothlessness,  the  shell  is  slightly  exceptional  to  the  best  marked 
character  of  the  genus — the  absence  of  both  cardinal  and  lateral  t<^th. 

Anodonta  edentuloy  Say,  like  its  relatives  the  margaritanse^  is  to  be  found  in 
water  flowing  rapidly  over  a  rocky  bottom.  The  best  localities  along  the  Ottawa 
that  I  have  met  with  are  the  Little  Chaudi^re  and  Chats  Rapids.  A  capital  place 
for  collecting  it  and  seven  or  eight  other  species  of  the  UnionidsB  is  the  snye,  as 
the  lumbermen  call  it,  between  Mason's  Mill  and  the  opposite  island.  It  is  a 
comparatively  thick  shell,  generally  of  a  dark  olive  colour ;  but  when  the  rays 
are  few  or  narrow,  the  ground  tint,  a  light  brown,  predominates.  In  the  left  valve 
of  many  specimens  there  is  a  short  though  well  defined  cardinal  tooth  with  a 
Small  not<;h  in  it  analogous  to  the  deep  cleft  in  the  primary  tooth  of  the  left 
valve  of  Unto  and  Margaritana. 

In  the  narrowest  and  most  rapid  parts  of  Meech's  Creek,  and  not  in  the 
ponds  into  which  it  otten  expands,  or  the  lake  from  which  it  flows,  there  occurs  a 
fine  form  of  this  shell  which  appears  to  be  identical  with  the  variety  of  A.  edeniula 
described  by  DeKay,  and  called  by  him,  after  the  river  in  New  York  in  which 
it  is  found,  A.  UnadiUa.  It  is  more  inflated  than  the  A.  eientula  from  the  Ottawa, 
often  very  much  larger  and  of  a  lighter  colour. 

Anodonta  undutata^  Say,  is  found  in  the  Rideau  near  Billings'  Bridge,  and  in 
the  Ottawa  at  Kettle  Island.  It  resembles  the  preceding  species  so  much  that 
many  have  thought  the  two  identical.  A.  undulata  is  however  a  thinner  shell 
more  obscurely  rayed  and  more  angularly  inflated.  Additional  and  f^r  more 
distinctive  characters  are  revealed  by  the  microscopic  examination  of  the  young 
of  both  species.  Botanists,  as  Mr  Fletcher  told  us  two  years  ago,  cannot  always 
by  the  leaves  and  blossoms  alone  distinguish  Drosera  longifolia  from  Drosera 
totundi/olioj  but  their  minute  seeds  present  characteristics  which  place  the  speci- 
fic distinctness  of  the  parent  plants  beyond  all  doubt.  So  also  with  the  embryonic 
young  of  these  two  species  oi  anodonta.  I  have  not  examined  them  myself;  but 
Dr.  Lea's  fii^ires  show  that  they  differ  in  outline,  and  that  while  the  hooks  of  A, 
edeniula  end  in  three  points,  those  of  A.  undulata  end  in  one. 

Anodonta  mbcylindraceai  Lea,  which  I  have  met  with  only  at  the  Chats,  is 
one  of  the  most  widely  distributed  shells  of  the  genus,  extending  hence  through 
the  middle  and  western  states  as  far  south  as  Louisiana.  Our  shell  in  its  ordi- 
nary form  is  identical  with  Dr.  Lea's  type.  It  is  small,  thin,  inflated,  almost 
elliptical  in  outline,  and  olive  green  in  colour,  with  indistinct  rays.  Old  shells 
are  generally  abnormal.  Tbey  are  so  constricted  along  the  basal  margin  oppo- 
site the  hinge,  and  so  much  elongated  that  instead  of  being  elliptical  they  are 
kidney  shaped.  This  renlform  appt-arance  is  observable  in  old  shells  of  many 
-species  of  the  Unionidx,  U.  complanatus,  for  instance,  and  notably  M.  margariti/era. 
An  examination  of  the  lines  of  growth  will  show  that  after  a  certain  age  the 
shell  does  not  increase  symmetrically.  It  grows  rapidly  in  the  direction  of  the 
nmbonial  slope,  slowly  in  front,  and  scarcely  at  a11  opposite  the  hinge.  The 
change  produced  in  this  way  in  the  form  of  shells  is  very  remarkable. 

Anodonta  Benedictii,  Lea,  occurs  in  siveral  localities  near  the  citv,  but  no- 
where in  great  numbers.    I  have  touad  it  at  the  Chat!«,  and  in  a  sm  lU  lake  on 
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Meech'8  Creek.  Mr.  Fletcher  collected  a  few  fioe  speclmeiig  of  the  typical  fonn- 
In  the  Ottawa  near  the  outlet  of  Leam>'d  Lake.  It  is  a  trapeaoidal,  slightly  com- 
pressed, ho-n-coloured  shell.  Toe  dorsal  margin  is  nearly  straight  and  is  ex- 
tended behind,  where  it  forms  a  well  marked  wing. 

AnodorUa  LewiHiy  Lea^  occurred  to  me  in  the  Mississippi  at  Almonte,  where 
it  appears  to  be  abundant.  It  has  a  much  smaller  wing  than  A,  Benediefiiy  which 
it  resembles,  is  more  elongated,  and  somewhat  lens  inflated.  The  beaks  in  per- 
fect specimens  have  sharp  prominent  tubercles,  which  are  arranged  in  a  manner 
characteristic  of  the  species. 

AnodorUa  implicaiOj  Say,  is  a  species  of  which  only  a  single  living  speameib 
has  been  obtained.  It  was  found  in  a  deep  pool  near  the  upper  end  of  the  old 
Chats  Canal,  after  a  search  of  an  hour's  duration,  which  I  was  led  to  engage  in  by 
seeing  on  the  shore  a  few  broken  valves  of  an  anodonta  not  previ  'usiy  met  with. 
It  is  a  large,  thick,  olive-brown,  elongated,  cylindrical  shell,  with  a  salmon- 
coloured  nacre. 

Anodonta  Footiana,  Leoy  is  not  uncommon  at  the  Chats.  It  is  a  thin,  inflated, 
oblong,  brownish  species,  obscurely  radiated,  and  tinored  with  yellow  posteriorly.. 
A  darker  and  less  elongated  form  from  Meech's  Creek  is  said  to  be  "  identical  with 
shells  determined  by  Dr.  Lea  as  his  A,  FootianOf"  which  are  now  in  Mr.  Gray's^ 
cabinet. 

Anodonta  lactutrisj  Lea^  inhabits  lakes  in  the  County  of  Ottawa.  It  is  brown 
when  aged,  but  young  shells  are  greenish  yellow.  The  tubercles  on  the  beaks  are 
arranged  in  close,  concentric  waves.  Every  specimen  found  in  September,  1881, 
in  a  small  lake  in  Masham,  was  infested  by  hundreds  of  mites,  probably  of  the 
species  found  in  U.  luUolxu  and  A.  fluviatilis  in  the  Rideau  Canal.  The  same 
lake,  which  is  about  thirty  miles  from  Ottawa,  contains  a  plant,  Eriocaulon- 
septangularet  not  recorded  in  the  *<  Flora  Ottawaensis ''  of  Mr.  Fletcher. 

Anodonta  fragility  Lamarck,  is  common  in  Meech*s  Lake,  near  the  outlet  It 
is  an  elongated,  thin,  depressed  shell  of  a  yellowish  colour,  with  a  straivht  dorsal 
maridn,  and  pearly  iridescent  nacre.  That  the  form  r^i;arded  as  laeuttrit  is 
distinct  from  this  appears  to  me  somewhat  doubtful. 

Anodonta  fiuviatUUy  Dillwyn,  occurs  in  great  numbers  in  McKay's  Lake,  New 
Edinburgh,  and  in  the  Bideau  Canal ;  but  is  rare  in  the  Ottawa,  where  it  is  found 
only  in  bays  in  which  there  is  little  or  no  current.  In  colour  it  ranges  from  a 
bright  grass  green  to  an  olive-brown,  with  concentric  yellow  bands,  and  innumer^ 
able  narrow,  obscure  rays.  Sometimes  it  attains  a  length  of  six  inches,  but  is 
generally  about  a  third  smaller.  Its  large  sise  and  brilliant  colouring  conspire- 
to  make  it  the  finest  Anodonta  we  have. 

Repeated  microscopic  examinations  of  the  young  of  this  shell  lead  me  to 
believe  that  the  only  ot>servations  which  I  find  published  on  the  young  of  the 
Unionida  are  not  altogether  correct.  In  his  "  Descriptions  of  the  embryonia 
forms  of  thirty-eigl^t  species  of  the  Unionidx,^  Dr.  Lea,  says :  << The  base  in 
all  the  species  always  presented  the  anterior  and  the  posterior  margins  equal, 
which  is  not  the  case  with  any  of  the  species  when  fully  grown.  That  is,  if  a 
perpendicular  line  be  raised  from  the  middle  of  the  basal  margin  to  the  middle  of 
the  dorsal  line,  the  right  and  the  l^ft  divisiont  will  be  exactly  eymmetrical.^  Now,  I 
thought  that  precisely  the  contrary  was  evident  when  the  young  of  A.fluoiatUie 
were  observed  under  a  high  power :  and  Mr.  Tyrrell  and  Mr.  Fletcher,  whose 
attention  was  called  to  the  matter,  thought  so  too.  Dr.  Lea,  however,  to  whom 
J  sent  some  of  the  young,  wrote  that  on  carefully  examining  them,  he  failed  to 
notice  the  asymmetrical  difference  which  I  described.  The  venerable  patron  of 
the  Unumids^  now  in  his  ninety-first  year,  kindly  presented  me  at  the  same  time 
with  the  work  previously  referred  to  on  •<  Embryonic  Forms,"  and  with  several 
other  of  his  valuable  publications.  Here  was  observation  opposed  to  observation. 
To  ascertain  whether  I  was  right  or  wrong,  I  made  use  of  the  fine  solar  microscope 
of  the  College  of  Ottawa,  which  gives  a  magnification  of  two  thousand  diameters. 
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As  the  outline  of  shell  after  shell  was  cast  upon  the  screen,  each  was  ob^ryed  to 
be  decidedly  asymmetrical  and  unequally  curved  on  the  sides.  The  young  of 
U.  luUolus  and  C  borealis  proved  td-io  to  b:s  inequilateral ;  and  I  have  little 
doubt  that  the  same  want  of  symmetry  obtains  in  the  young  of  almost  all  other 
species.  It  seems,  therefore,  that  Dr.  Lea  was  mistaken  in  describiog  and 
figurini^  as  symmetrical  the  embryonic  forms  of  many  speci^'K  of  the  Unionidx, 
With  A.  fluviatilU  closes  the  record  of  the  species  so  fas  observed  here.  Ex- 
tended  a^  it  is,  for  a  pl»ce  so  distant  from  the  metropolis  of  the  TJnionicbe  in 
the  Ohio  Valley,  it  does  not  in  my  opinion  include  all  the  forms  that  occur  in  this 
vicinity.  A.  plana^  Lea,  and  A,  Fenusaciana,  Lea,  probibly  occur  here;  and 
when  the  numerous  lakes  and  streams  around  our  city  ar-i  more  diligently 
searched,  they  will,  I  feel  confident,  furoioh  very  mtterial  additions  to  the 
present  li  t  of  the  Ottawa  Unionidx. 


REPORT   OF   THE   CONCHOLOGICAL   BRANCH. 
For  the  Season  of  1882, 

To  tht  Council  of  the  Ottawa  Field-Naturalistt^  Club : 

The  undersigned  beg  leave  to  report  that  in  this  branch  of  the  Club,  nine 
members  have  been  engaged  in  active  work  during  the  season,  and  that  the 
researches  made,  (particularly  by  Mr.  Latch  ford,)  have  been  of  a  most  thorough 
nature  and  have  resulted  in  additions  to  the  list  of  shells  already  recorded  in 
this  locality,  and  the  discovery  of  some  which  may  prove  new  to  Canada  itself;  of 
these,  a  list  is  appended  in  which  all  are  mentioned  of  which  the  identity  has 
been  proved  without  doubt.  Descriptive  notes  of  twenty-seven  species  em- 
braced  by  the  family  Unionida  will  be  given  by  Mr.  Latuhford,  in  a  paper  which 
be  is  preparing  on  that  subject  to  be  read  before  the  Club. 

H.  B.  SMALL, 

P.  B.  SYMES, 

Leadert  of  the  Conchologieal  Branch. 


APPENDIX. 

Descriptive  notes  of  shells  found  in  the  vicinity  of  Ottawa  during  the  sum- 
mer of  1881,  not  before  recorded  on  the  Club  list : — 

1 .  Amnicola  limoea,  Say.  This  shell  is  abundant  in  ponds  near  St.  Louis 
Dam.  In  Mr.  Heron's  collections  (presented  by  him  to  the  Ottawa  Literary  and 
Scientific  Society,)  it  is  marked  <'  A.  porata,  Say."  The  true  A.  porata  of  Say  is, 
however,  quite  a  di£ferent  shell ;  but  the  A.  poraia  of  Gould  is  a  synoym  of  A. 
Umoea,  Say.  The  true  A.  poraia  Say  is  to  be  found  in  several  lakes  in  Ottawa 
County.  It  is  larger  and  more  globose  than  A  limosaj  Say,  to  which  it  is  allied, 
and  has  a  more  distinct  umbilicus.  Its  distribution  too  is  more  limited,  being 
confined  to  the  Northern  States  and  Canada. 

2.  Amnicola  deciea,  Baldeman.  Specimens  of  this  shell  have  been  found  in 
Leamy^s  Lake.  It  has  the  labium  more  appressed  than  in  any  of  the  other 
species  of  the  genus  found  in  this  locality  ;  the  form  too  is  more  elongated.  It 
was  found  by  Mr.  Heron  subsequent  to  the  publication  of  his  list. 

3.  JPomatiopeit  Cincinnatiensis,  Lea.  {Amnicola  Sat/ana,'  Anthony.)  A  few 
specimens  of  this  species  have  been  found  in  Dow*s  Swamp.  This  is  the  first 
record  of  it  having  been  found  in  Canada.  This  shell  must  not  be  confounded 
with  Amnicola  Cincinnatentit^  Anthony. 
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4.  Limmea  megasomay  Say.  This  beautiful  and  distinct  species  was  first 
foand  in  Mecch's  Lake  by  Mr.  Latchford,  in  September,  1880,  and  a  good 
series  was  E(;cured  during  ibe  past  season.  This  species  is  the  lai-gest  of  the 
Ltmnaidm.  In  beauty  it  is  surpassed  only  by  such  exceptionally  fine  forms  of 
L.  stagnalis  as  occur  here  in  the  Aideau  Canal.  L.  megatoma  is  easily  distin- 
guished from  all  other  American  species  by  its  ovate  form,  thick  shell,  and  rich 
chestnut-brown  interior.  Haldeman  has  made  it  the  type  of  his  sub-^ei^us 
Mulimnxa.  It  is  a  northern  species  ranging  from  Vermont  to  Lake  Superior,  near 
vhich  it  was  first  found  by  Dr.  Bigsby.  It  was  once  abundant  in  a  pond  on 
Nun's  Island,  in  the  St.  Lawrence,  opposite  to  Montreal,  but  of  lato  years  it 
appears  to  have  become  almost  extinct  in  that  locality. 

5.  Limruea  lanceata,  Gould,  Three  specimens  of  this  species  were  found  by 
Mr.  Fletcher,  in  Dow's  Swamp  in  September  last ;  previous  to  this  no  one  but 
Agassiz  appears  to  have  observed  it  either  in  Canada  or  elsewhere.  As  late  as 
1865,  the  date  of  Binney's  monograph  on  the  American  Limrueidssy  there  was 
only  a  single  specimen  in  the  cabinet  of  the  Smithsonian  Institute  at  Washing- 
ton. The  locality  of  the  shells  found  by  Agassiz,  and  named  by  his  friend  Dr. 
Gould,  was  "  Pic  Lake "  to  the  north  of  Lake  Superior.  The  shell  of  L, 
lanceata  is  very  fragile  and  slender.  It  not  a  little  resembles  L,  (^Acella)  graeilts, 
Say. 

6.  Limrma  eaperatOj  5ay,  yax.vmbilicaU/y  Adams.  By  some  authors  this  shell  is 
regarded  as  merely  a  variety  of  L.  caperata,  Sag ;  Adams,  however,  with  others, 
claims  tbat  it  is  a  distinct  species  and  calls  it  L.  umbilicata.  According  to 
Binney,  who,  following  Haldeman,  favours  the  former  view,  «Itis  found  along  the 
northern  tier  of  States  to  Michigan  ;  has  been  quoted  from  Louisiana;  catalogued 
by  Adams  from  Jamaica,  and  placed  by  Poey  in  the  synonymy  of  A  eubensisy  P/r," 
It  would  appear,  therefore,  to  be  a  very  constant  variety,  if,  indeed,  it  be  not  a 
distinct  species.  Adams  acknowledges  that  it  resembles  L.  caperatOj  Sag,  hut 
observes  tbat  in  Say's  species  "the  aperture  is  but  one-half  the  length  (in 
"  umbilicata  it  is  three-fifths)  the  revolving  lines  are  raised,  more  distinct  and 
"  numerous,  the  umbilicus  is  rather  less,  and  there  is  one  more  whorl.''  In  this 
locality  Say's  species  is  abundant,  but  Adams'  is  very  rare — only  three 
specimens  having  been  obtained  so  far.  They  were  found  in  the  Rideau  River 
at  the  Rifle  Kange  by  Mr.  Latchford.  They  were  sent  to  Mr.  Tryon  for  examina- 
tion and  returned  marked  «  L.  caperata^  Sag,  var.  umbilicaiaJ* 

7.  Limnma  emarginatOy  Say.  There  once  existed  considerable  doubt  with  re- 
spect to  this  variable  shell  and  its  identity  with  L.  calascopium.  Specimens  in  Mr.* 
Heron's  collection  bear  the  latter  name.  It  is  now,  however,  very  generally 
regarded  a-*  a  distinct  species.  L,  emarginata  is  a  thicker,  larger,  and  considerably 
wider  shell  than  L.  calascopium.  It  is  a  common  phell  near  rapid  water  in  the 
Ottawa  and  Ridean  Rivers ;  very  fine  specimens  are  to  be  found  about  a  mile  above 
Billings  Bridge.  The  true  L,  catascopium  is  less  frequently  found,  being  noted 
only  from  Brigham's  Creek,  Nepean  Bay,  and  at  the  Chats  Rapids,  near  Arnprior. 

8.  Limnma  lepida^  Gould.  One  of  the  most  interesting  additions  to  the  list  is 
the  above  named  shell  which  was  found  in  Meech's  Lake  by  Mr.  Latehford  in 
September.  The  naming  of  Mr.  Latchford's  specimen  ha^  been  checked  by  Mr. 
Tryon  and  found  correct.  The  specimen  found  differs  from  Binney's  figure  only 
in  the  slighter  convexity  of  its  whorls.  Its  size  is  exactly  tbat  of  the  shells 
described  by  Dr.  Gould,  f  inch  by  J  inch.  L.  lepida  has  heretofore  bten  found 
only  in  Oregon.     It  is  very  rare. 

9.  Pkysa  ggrina,  Sag.  This  widely  distributed  species  diflFers  from  P.  heUro- 
Mropha  in  having  a  more  elon^rated  spire  and  a  less  deeply  indented  suture.  It  is 
touud  plentiful  during  the  spring  months,  in  ponds  near  the  Canada  Pacitic  Rail- 
way at  Mechanics vi lie. 

10.  Ancglus  paralUlus^  Haldeman.  This  fre^^h  water  limpet  has  been  found  in 
the  Ottawa  River  and  Rideau  Canil,  adhering  to  tne  stibmergod  leaves  of  water 
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plants  and  Xo  other  shell?.  Its  favourite  quarters  are  the  inner  sides  of  the  valves 
of  dead  Uniones  tind  Anodontte,  from  which,  if  disturbed  in  the  least,  it  is  very 
difficult  to  detach  them  without  breaking  the  shell.  This  species  has  been  ob- 
served in  New  York  and  the  Eastern  States,  but  its  range  is  more  restricted  than 
that  of  Ancylus  rimUaris. 

1 1.  Zonitet  minwculutj  Binney.  A  few  specimens  of  this  minute  Helix  were 
found  by  Mr.  Latchford  in  Eardley,  Que.,  in  September,  and  it  has  been  reported 
as  found  near  Toronto  by  Mr.  Brodie.  It  has  probably  escaped  notice  in  other 
localities  on  account  of  its  small  size. 

12.  Vertigo  milium^  Gould.  A  single  specimen  cf  this  species  was  found  by 
Mr.  Latchford  in  Billing's  Bush.  It  is  remarkable  as  being  the  ^malKst  species 
of  the  genus. 

13.  Unio  luteolufj  Lamarck.  ) 

14.  "     eariosutj  Say, 

15.  •'     Occident  J  Lea. 
3  6.      "    gracilis^  Barnes. 

17.  "    prestus,  Lea. 

18.  "     Canadensis  J  Lea. 

19.  "     borealis,  A.  F.  Gray. 

20.  Anodonta  edentulOj  Say. 

21.  «  subcylindraceaj  Lea. 

22.  "  Benedictitj  Lea. 

23.  "  lyewisiij  Lea. 

24.  "  implicata^  Say. 

25.  "  Footiana,  Lea. 

26.  "  lacusiris,  Lea. 

27.  *'  /ragilisj  Lamarck. 

28.  Sphserium  truncatum^  Linsley.  This  species  resembles  *S^.  securis,  Prim?, 
and  might  at  first  sight  be  confounded  with  that  shell.  It  differs,  however,  in 
being  much  less  inflated,  less  inequilateral,  and  lighter  in  colour.  Its  post  margin 
is  more  nearly  a  straight  line,  giving  the  shell  the  appearance  of  having  been 
cut  short — truncaium.  This  species  is  found  in  the  St.  Louis  Dam  pond. 
Unlike  S.  rhomboideum  and  S.  sulcatum^  it  is  very  active.  Specimens  kept  in 
confinement  are  almost  always  in  motion.  With  the  syphonal  tube  protruding 
behind  they  will  extend  the  foot  in  Iront  more  than  half  an  inch,  attach  it  to  the 
side  of  the  vessel,  and  then  contracting  it  will  pull  the  shell  forward.  By  this 
means  they  move  in  every  direction  with  ease. 


See  Mr.  Latchford's  paper. 


PiNB  LiFB. — H.  Beaumont  Small,  M.D. 

There  are  few  of  our  members  who  have  not  noticed  the  remaining  venerable 
«pecimens  of  Pinus  strobits^  //.,  in  the  woods  bordering  the  Bank  Street  road, 
just  outside  the  city  limits.  The  finest  of  these,  and  the  one  with  which  all 
were  most  familiar,  stood  at  the  edge  of  the  road,  goardins:  the  bridge  over 
P«ittert:on's  Creek ;  and  I  am  Fure  all  must  have  experienced  a  feeling  of  regret 
when  the  decree  for  itn  destruction  went  forth.  Towering  majestically  above  the 
surrounding  growth,  it  was  the  landmark  eagerly  sought  by  the  tiied  iiaturallst 
returning  from  a  day's  outing,  and  its  prominence  made  it  a  fitted  rendezvous 
-for  many  sub-excuri*ion8  of  this  Club.  The  greatest  height  of  its  double  trunk 
was  two  hundred  and  thirty  feet,  and  its  circumfert-nce  at  four  feet  above  the 
surface  measured  sixteen  feet.  This,  judging  from  the  size  of  other  stumps  in  the 
neighbourhood — from  the  remains  of  prostrate  trees — and  from  logs  floated  down 
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the  Ottawa  from  distant  forestF,  is  much  above  the  average  size  of  oar  large 
trees,  now  fo  rapidly  disappearing  before  the  forest  fire  and  lumberman's  axe. 
The  rings  visible  on  a  transveise  section  numbered  two  hundred  and  seventy- 
one.  In  exof^enous  gr  'Wth,  you  are  aware  the  increase  of  tissue  does  not  occur 
throughout  the  stem,  lut,  the  Fap  ascending  from  the  soil,  is  elaborated  in  the 
leaves  and,  descending  in  the  inner  bark,  forms  a  layer  of  new  tissue  on  the 
circumference  of  the  stem,  around  the  growth  of  former  years.  At  the  close  of 
the  season,  when  life  becomes  dormant,  the  surface  of  the  new  wood  hardens  and 
when  the  next  season's  growth  occurs,  the  denser  layer  becomes  conspicuous  as  » 
well  defined  circle.  In  this  climate,  where  growth  continues  steadily  throughou  t 
the  summer,  ceasing  only  with  the  advent  of  cold,  these  rings  indicate  each  year» 
p  .ogress,  which  knowledge  applied  to  our  tree,  tells  us  that  it  has  experienced 
the  cold  of  two  hundred  and  seventy-one  winters,  at  least.  This  rule,  so  exact  in 
our  country,  is  not  to  be  depended  upon  everywhere.  In  the  tropics,  where  the 
▼ariatioos  of  temperature  are  not  so  excessive,  but  more  frequent,  growth  may 
cea^  and  begin  again  twice  or  more  often  in  a  single  year,  a  corresponding 
number  of  rings  being  formed.  Borne  more  advanced  observers  attempt  to 
determine  the  weather  of  past  seasons  by  the  same  means :  a  moist  warm  summer 
producing  a  large  increase,  a  cold  one  preventing  the  formation  of  new  tissue. 
To  them  the  section  of  a  tree  presents  not  only  a  record  of  age,  but  also  a 
weather  chart  of  past  years. 

Many,  I  have  no  doubt,  look  upon  such  trees  much  as  they  look  upon  a  huge 
boulder  or  other  such  surfiAce  conformation  ;  it  was  there  when  they  came,  and 
there  it  will  remain,  unless  destroyed  by  some  physical  force.  In  this  simple  way 
is  the  question  of  longevity  settled,  a  question  which  has  attracted  much  atten- 
tion during  the  past  few  years.  Unfortunately,  the  time  required  to  verify  fiicts, 
and  the  difficulty  in  obtaining  trustworthy  information,  has  prevented  any  im- 
portant results  being  yet  obtained.  However,  enough  has  been  proven  to  show 
that  each  species  of  the  vegetable  kingdom  has  its  special  period  of  life,  and  the 
time  allotted  to  some  greatly  exceeds  that  of  others.  Among  the  annuals  and 
biennials  this  law  is  very  evident,  but  among  perennials,  especially  the  long 
lived  trees,  it  is  obviously  much  more  obscure.  We  know  that  the  ash  and  yew 
live  longer  than  the  willow  and  poplar,  and  the  pine  much  longer  than  the 
apple  or  plum,  but  no  trustworthy  table  of  the  average  life  of  each  has  yet  been 
prepared.  Numerous  stories  are  told  of  ancient  trees,  but  they  are  generally 
legendary  and  not  to  be  depended  upon.  In  England  oaks  and  yews  are  stand- 
ing, supposed  to  be  eight  hundred  and  twelve  hundred  years  old ;  in  Jerusalem 
the  age  of  certain  olive  trees  is  placed  at  twelve  hundred  years,  while  the 
famous  sacred  Bo-tree  in  Ceylon  has  a  record  older  than  the  Christian  era.  I 
find  the  age  of  pines  variously  given  in  works  upon  the  subject,  the  greater 
number  favouring  one  thouBand  years  as  about  the  average,  but  the  record 
furnished  by  our  tree  would  place  it  at  a  much  lower  figure,  and  I  think  we  are 
Justified  in  looking  upon  it  as  an  example  of  the  ordinary  life  of  a  wh'te  pine. 
Every  member  of  the  animal  kingdom  has  its  allotted  age,  but  it  is  difficult  to 
compare  animal  and  vegetable  life.  In  the  former  there  is  a  continual  formation 
and  destruction  of  tissue;  at  first  a  period  when  the  formation  process 
predominates,  then  a  period  when  the  forces  are  equalized,  to  be  followed  by 
decline,  when  the  balance  of  power  is  reversed  and  the  body  gradually  fails 
to  sustain  life.  In  the  vegetal»]e  kingdom  there  is  no  destructive  agency  at 
work.  The  tissue  once  formed  always  remains ;  but  a  time  comes,  a  time  peculiar 
to  each  species,  when  the  central  and  oldest  cells  become  dense,  hard,  and  grad- 
ually cease  to  perform  their  function.  It  is  the  early  setting  in  and  rapidity  of 
this  process  that  determines  the  duration  of  the  tree,  which,  as  this  hardening 
progresses  become  more  brittle  and  liable  to  destruction.  The  years  of  a  tree 
may  be  greatly  affected  by  surroiiudings ;  for  instance,  one  exposed  to  the  in- 
fluence of  wind  and  weather  would  be  much  shorter  lived  than  one  sheltered  by 
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others  growing  in  its  nelghboarhood,  as  also  would  one  growing  in  a  dry,  sandy 
Foil,  as  comiMured  with  another  famished  with  an  abundant  supply  of  moisture ; 
but  probably  the  variations  are  not  greater,  in  comparison,  than  those  occurring 
in  the  animal  kingdom.  In  addition  to  their  claim  upon  you  as  scientists,  these 
few  pines  are  well  worthy  of  your  interest.  They  are  some  of  the  oldest  living 
things  about  us,  they  have  witnessed  one  savage  race  overpower  another,  and  the 
white  man  supplant  them  both  ;  they  are  the  remnants  of  a  forest  that  began 
life  at  a  time  when  Pioneers  first  reached  this  region,  and  were  at  least  five 
years  old  when  Champlain  made  his  first  voyage  up  the  Ottawa. 


The  Utioa  Slatb. — By  Hbnry  M.  Ami. 

Mr.  Ami  being  absent  from  the  eiiy^  this  paper  was  reai  by  the  Secretary.     It  has  since 
been  revised  and  somewhat  condensed  by  the  atUhor. 

The  Utica  Slate  formation  derives  its  name  from  the  town  of  Utica,  N.  Y.,  on 
account  of  the  occurrence  of  an  exposure  of  rock  in  the  vicinity  of  that  place, 
which  American  geologists  have  adopted  as  typical  of  the  series. 

It  is  turther  called  a  "  slate "  formation  on  account  of  the  eminent  slaty 
cleavage  which  the  rock  possesses;  this  generally  corresponds  with  and  is  paral- 
lel to  the  divisional  planes  of  stratification,  but  somtimes  occurs  cutting  these 
planes  at  various  angles.  Instances  of  the  latter  may  be  observed  at  Montreal, 
on  the  mountain  side,  or  near  Ottawa  in  a  quarry  on  the  Montreal  Road  ;  such 
cleavage  is  due  to  lateral  and  other  prebsm  e,  acting  at  various  angles  on  the 
beds. 

The  term  *<  Utica  Shale  "  has  also  been  frequently  applied  to  rocks  of  this 
formation  and  may  be  said  with  greater  accuracy  to  designate  the  character  of 
the  rock  than  the  term  <<  Utica  Slate  "  doef*. 

Until  quite  recently  the  Utica  Slate  has  received  very  little  attention  at  t\e 
bands  of  geologists  and  palaBontologists.  In  the  Geology  of  Canada,  (1863), 
however,  we  find  that  a  considerable  amount  of  valuable  work  has  been  done, 
including  researches  into  the  palaeontology,  stratigraphy  and  lithology  of  the 
formation. 

NATUBB   OF  THB   BOCKS. 

To  a^icertain  the  nature  of  the  rocks  constituting  thepe  teds  we  must  refer 
to  some  typical  representative  of  the  formation,  in  addition  to  the  series  at 
Utica,  in  the  United  Statep,  which  has  been  taken  as  the  type  of  this  formation, 
we  have  also,  here  in  Canada,  a  good  exposure  situated  mar  the  mouth  of  the 
Biver  8te.  Anne,  Montmorenci,  P.Q. 

In  the  Geology  of  Canada  (1863),  there  is  a  tabulated  description  of  this 
series.  The  beds  consist  of  a  brittle  black  or  brown,  more  or  less  bituminous 
shale,  of  much  the  same  nature  throughout.  At  the  base  of  the  section  are  two 
bands  ot  yellow  weathering  (probably  magnc sian)  limestone,  and  at  the  summit 
a  thin  band  or  two  ot  sandstone  and  grit  are  found. 

ORIGIX   AND   MODK  OF   DEPOSITION. 

At  the  close  of  the  Trenton  formation,  whether  from  subsidence  of  the 
northern  part  of  this  continent,  or  from  the  Arctic  Seas  having  broken  through 
their  southern  barriers — the  Laurentian  Hills — there  seems  to  have  come  from 
the  north,  cold  and  muddy  waters  which  carried  down  finely  div  dc-d  clay  and 
■sand  and  deposited  them  over  the  whole  central  p»atean  and  synclinal  hollows 
in  various  parts  of  the  continent.  Layer  after  layer  was  thus  depofittd,  which, 
tmder  the  action  of  subsfqueut  heat,  pressure  and  other  physical  agencies,  as- 
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SDmed  their  present  character.  Such  a  change  of  circnmstancea  from  those, 
cxistiog  during  the  deposition  of  the  Treotou  formation  also  led  to  a  change  in 
th  fauna  of  these  Utica  Seas ;  the  Graptolitesy  which  in  olden  times  had  swarmed 
the  seas,  during  the  deposition  of  the  Calciferous  and  Chazy,  now  finding  a  suit- 
able habitat  returned  in  such  abundance  that  the  presence  of  these  fossils  may  b& 
considered  a  chief  characteristic  of  this  formation.  Trilobites  also,  oi  forms 
diverse  from  those  of  the  Trenton  now  made  their  first  appearance  in  these  turbid 
waters.  It  is  no  doubt  owing  to  the  g^eat  prevalence  of  these  two  types  of  life 
in  that  period  of  the  earth's  history  that  the  rock  owes  ics  bituminous  character. 

This  change  which  occurred  at  the  close  of  the  Trenton,  was  at  first  quite 
gradual,  for,  as  may  be  clearly  seen,  the  upper  strata  of  that  formation  are  for  the 
most  part  separated  from  each  other  by  thin  bands  of  shale  and  arjiillaccous 
schists,  indicating  the  oscillatory  movements  which  then  begun,  foretold  the 
complete  disruption  in  the  northern  seas. 

CHEMICAL     COMPOSITIOH. 

Several  careful  analyses  of  the  rocks  of  this  formation  have  been  mide  by 
Messrs.  Chandler  &  Kimball  for  Prof.  Whitney,  who  have  published  them  in  the 
Geology  of  Wisconsin,  and  mention  of  which  is  made  in  the  Geology  of  Canada, 
1863.  Of  these  analyses,  chiefly  of  specimens  from  various  parts  ot  Canada,  one. 
from  the  Gloucester  beds,  in  this  neighbourhood,  is  noticed  as  yielding  an 
especially,  large  percentage  of  magnesia.  The  dolomitic  nature  of  these  beds  is 
further  shown  by  the  appearance  of  their  weathered  surfaces,  which  assume  a 
brownish-yellow  colour. 

Very  little  can  t>e  said  a-f  to  the  existence  of  minerals  in  these  rocks,  for  they 
are  so  few,  and,  with  the  exception  of  bUumetij  there  are  none  of  any  importance. 
The  occurrence,  however,  of  a  considerable  percentage  of  this  mineral  in  tho 
shale  at  Collingwood,  induced  a  company  some  few  years  ago,  to  start  operatioas 
and  extract  the  oil ;  but  before  much  was  accomplished  the  discovery  of  the  same 
mineral  in  much  greater  abundance  in  the  Hamilton  shales,  of  Devonian, 
age,  caused  the  operations  at  Collingwood  to  be  suspended  \  these,  however,  may 
prove  of  considerable  value  at  some  future  date. 

At  the  villagq  of  Windsor  there  is  also  said  to  be  a  valuable  deposit  of 
bitumen  belonging  to  the  Utica  Slate.  Other  minerals  occur  sparingly,  as  troi» 
pyrites  (pj/rite  or  marcaute)  which  is  generally  found  replacing  entirely  or  lightly 
coating  fossils,  particularly  trilobites  and  orthoceratites.  Selenitej  or  the 
hydrated  sulphate  of  lime,  also  occurs  in  fine  scales  disseminated  over  the  divis- 
ional planes  of  the  strata,  or,  partly  coating  organic  remains. 

GBOLOGIOAL    DISTRIBDTION. 

The  remarks  made  will  be  in  special  reference  to  Canada ;  but  in  tracing  out 
the  belt  along  its  line  of  outcrop,  it  will,  of  course,  be  necessary  to  notice  parts 
of  the  United  States.  Beginning  then  with  the  deposit  in  its  most  easterly  ex- 
tension, it  is  found  occurring  near  the  mouth  of  the  Ste.  Anne  River,  Montmor. 
cnci,  P.Q.,  where  a  portion  of  the  rock  exposure  there  shows  318  feet  in  thick- 
ness of  Utica  Slate.  Proceeding  thence  in  a  westerly  direction  it  forms  a  belt, 
at  times  interrupted,  along  the  northern  shore  of  the  St.  Lawrence,  with  a  general 
south-easterly  dip,  sometimes  concealed  beneath  the  waters  of  the  river,  at  other 
times  cropping  out  at  the  summit  of  various  anticlinals  and  on  the  superior  axes 
of  disturbed  areas,  whilst  large  tracts  of  it  lie  hid  beneath  the  soil  or  drift.  Thus, 
the  belt  proceeds  till  it  reaches  the  city  of  Montreal,  where  several  exposures 
can  be  seen  on  the  Mountain  side,  at  St.  Helen's  Island,  Point  SL  Charles,  and 
other  places  in  that  locality,  the  rock  being  much  altered  and  hardened  on  account 
of  the  numerous  plutonic  dykes  that  traverse  it.  Hence  the  belt  bends  to  the 
south-east,  and  then  again  to  the  south  till  it  reaches  Lake  Champlain,  where  the 
tormttion  can  be  traced  beneath  the  waters  of  the  lake  by  means  of  the  islands. 
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which  are  almost  entirely  made  up  of  rocks  belongini?  to  this  formation.  Pro- 
ceeding southward  and  turning  in  a  westerly  direction  round  the  base  of  the 
great  Adirondack  region,  we  find  the  formation  for  a  considerable  way  completely 
obliterated.  In  the  vicinity  of  Adams,  N.Y.,  it  again  crops  out,  but  gradually 
becomes  narrower  until  the  rocks  of  the  Hudson  River  age  conceal  it ;  after 
this,  proceeding  in  a  course  almost  due  west,  it  dips  beneath  the  waters  of  Lake 
Ontario,  and  reappears  again  on  the  Canadian  shore — a  wide  belt  reaching  from 
Port  Newcastle  to  Canton  near  Whitby — at  which  latter  place  some  very  fossili- 
ferous  strata  occur.  'Phis  extensive  belt  crosses  the  Province  ol  Ontano  through 
the  counties  of  Durham,  Ontario,  York  and  Slmcoe,  reaches  Colling  wood  and 
there  disappears.  Subsequently  following  a  north-westerly  course  beneath  the 
waters  of  Georgian  Bay,  and  striking  points  and  capes  of  the  Great  Manitoulin 
Island,  as  well  as  many  ot  the  North  Channel  Islands,  this  belt  narrows  in 
gradually,  diminishes  likewise  in  thickness,  crosses  St.  Joseph's  Island,  and 
again  reaches  the  mainland,  where,  after  a  few  miles  of  outcrop,  it  is  lost  sight  of 
beneath  the  more  recent  overlying  rocks  and  is  not  traceable  further  west. 

Besides  this  continuous  belt  of  the  Utica  8late,  there  also  occur  isolated 
"  patches  "  or  "  outliers  ^  in  other  parts  of  Canada  and  of  the  United  States.  Along 
the  Hudson  River  Valley  there  are  many  fine  exposures,  some  of  which  give  a 
total  thickness  of  four  hundred  feet,  (Dana).  It  also  occurs  in  Virginia,  Alabama, 
Tennessee,  Ohio  and  Wisconnin,  besides  its  probable  recottnized  existence  in 
Nevada  by  Dr.  C.  A.  White  (Walcott).  Returning  to  Canada,  not  an  unimpor- 
tant outlier  is  that  which  we  find  in  the  immolate  vicinity  of  Ottawa  city. 
Indeed,  it  may  be  said  that  the  deposits  of  Gloucester  and  Ottawa  will  give  the 
diligent  searcher  many  new  and  interesting  forms  of  life  peculiar  to  this  forma- 
tion, and  as  yet  unrecorded  in  Canada.  The  Gloucester  beds,  as  they  are 
called,  are  pretty  extensively  developed,  stretching  out  for  several  miles  south 
and  east  of  this  city. 

At  Cumberland,  Clarence  and  North  Plantagene*",  more  of  these  outliers 
occur  and  have  been  recorded.  There  are  also  beds  of  shale  belonging  to  this 
formation  in  the  neighbourhood  of  L'Orignal,  Ont.  Another  outlier,  very  remote 
irom  these,  but  of  much  importance  is  found  in  the  immediate  vicinity  of  Lake 
St  John,  P.  Q.  This  locality  has  yielded  some  very  fine  fossils,  chiefly  graptolites 
and  trilobites.  On  the  Islands  of  Anticosti  and  Orleans  there  are  rocks  and 
boulders  belonging  to  this  formation  that  have  been  dritted  thither  but  do  not 
occur  in  sitUy  as  belonging  to  those  islands. 

From  these  facts,  it  may  be  safely  predicated  that  the  Utica  seas  must  have 
occupied  pretty  generally  the  whole  central  portion  of  the  North  American  Con- 
tinent, bounded  on  the  north  by  the  Laurentian  BilU^  and  on  the  east  and  west  by 
tne  Appalachian  and  Rocky  Mountain  Ranges  respectively. 

THB  OTTAWA  AND  QLOUOBSTBR  BBDS. 

These  beds  have  proved  a  rich  hunting  ground  to  the  palasontologist.  From 
them  the  late  Mr.  E.  Billings  obtained  and  described  many  new  aud  interesting 
species,  and  doubtless  the  careful  collector  will  be  well  repaid  for  his  labours  in 
the  same  field.  To  the  east  of  the  city  along  the  Rideau  River  the  Utica  Slate 
formation  is  particularly  well  developed  and  very  rich  in  fossils.  It  also  occurs 
at  Rochesterville  but  the  rock  is  brittle  and  almost  destitute  of  fossils,  hy  the 
Rideau  we  have  several  exposures  each  of  which  gives  us  a  different  horizon^ 
with  its  characteristic  set  of  fossils.  Their  stratigraphical  relations  are  more  or 
less  obscure,  yet  with  a  little  attention  they  can  be  tolerably  well  ascertained. 

The  exposure  taken  as  representing  the  lowest  of  the  series  is  that  which  is 
found  at  low  water  along  the  Rideau  River  at  the  Rifle  Range. 

These  beds  are  very  fossiliferous  and  abound  especially  in  specimens  of 
pygidia  and  glabellae  of  Asapkus  Canadensis^  Chapman,  also  Triarthrus  Becki^ 
Green ;    and  crinoid  stcm^    associated    with  numerou^^  specimens  of  Leplsena 
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tericeoj  Soweiby,  Lyrnletma  ptdehellum^  Hall,  Orthoeeroi  lamellosum^  Hall,  and 
species  of  OrihU  and  StrophomenOf  etc.  It  is  immediately  overlying  this  exposure 
that  we  find  cropping  out  several  bands  of  yellow-weatherinfc  magnesian  lime- 
stone, probably  similar  to  those  found  at  the  St.  Anne  River,  Montmorencl.  In 
these  bands  are  several  specimens  of  Conularia  TrentonetuiSj  Hall,  Ortkoceratidae 
and  CcUymene  callicephala,  Green,  etc.  The  beds  here  dip  at  a  small  angle  to 
the  east,  across  the  river,  where,  a  little  above  and  in  the  vicinity  of  the  rapids, 
beds  overlying  these  are  seen  which  present  new  forms  such  as  ModiolopeU 
modiolariSf  Conrad,  M.  anodorUoidet  f  Hall,  another  ModioloptU,  probably  a  new 
species,  associated  with  Avicula  insttetOy  Conrad,  ^nd  a  few  graptolitic  fragments. 
Following  the  line  of  outcrop  down  the  river  we  come  to  Cnmmfngs'  Bridge 
where  a  very  interesting  deposit  occurs.  Here  the  remains  of  Triarthrus  spinosuSf 
(Billings),  are  abundant,  some  very  fine  and  probably  perfect  specimens  bavins: 
been  obtained.  T.  Beckiy  (Green),  also  occurs  there,  and  with  it  very  numerous 
specimens  of  Orthocerat  lamellosum  of  Hall,  which  are  often  found  completely 
pyntizcd.    The  trilobites  also  are  often  coated  over  with  pyrites. 

Graptolites  occur  in  this  deposit,  but  not  in  a  very  good  state  of  preserva^ 
tion.    With  these,  are  also  associated  numerous  minute  linguloid  shells  of  the 
'   ^enus  Leptoboltu,  most  of  which  are  referable  to  L,  iMignis  of  Hall,  (24th  Annual 
Beport,  N.Y.  State  Cabinet). 

The  total  thickness  of  the  exposure  is  about  ten  feet,  tbe  beds  presenting 
much  fission  and  crumbling.  The  next  deposit  worthy  of  note,  and  but  recently 
noticed,  is  that  which  lies  beyond  the  track  of  the  St.  Liawrence  and  Ottawa  Rail- 
way, to  the  north-east  of  the  last  mentioned  deposit.  The  chief  characteristic 
of  this  is  the  abundance  of  graptolites.  Very  little  has  been  done  here  as  yet,  and 
it  has  yielded  (7r(7/>^o/ifAu4i>m^r5,  (Hisinger?)  C7./aecicfu«,  (HaU.)  6.  annectans 
(Walcott).     O.  sagittariuSf  (Hall).     O.  quadrimucronatusj  (Hall). 

The  graptolites  in  this  bed  are  in  a  very  perfect  state  of  preservation,  their 
condition  greatly  facilitating  the  identification  of  the  different  species. 

Exposures  of  more  or  less  importance  also  occur  in  the  village  of  New 
Edinburgh  and  on  the  Montreal  Road.  At  New  Edinburgh,  during  the  excava- 
tions made  for  water-works  purposes,  some  very  interesting  forms  were  obtained 
by  His  Excellency  Lord  Lome,  among  which  may  be  mentioned  Cerauriu 
pleurexanthemvsj  (Green). 

On  the  Montreal  Boad,  about  two  miles  from  the  Ridcau  River,  and  resting 
almost  at  the  summit  of  an  axis  of  disturbance  in  a  Trenton  anticlinal,  we 
find  another  exposure  some  fifteen  feet  thick,  consisting  chiefly  of  browrij  brittle^ 
and  highly  cleavable  rocky  but  very  unpromising  as  to  fossils. 

Now,  taking  these  exposures  severally,  in  order,  and  observing  their  strati, 
graphical  arrangement  as  constituting  different  horizons,  marked  respectively  by 
different  sets  of  fossils,  and  looking  at  them  likewise  in  their  lithological  charac- 
ter, we  obtain  a  series  of  beds,  though  scattered  about,  giving  us  a  total  thickness 
of  probably  not  less  than  forty  feet. 

Notes  on  Some  of  the  More  Interesting  Fossils  from  the  Ottawa  Beds. 

1.  Conularia  TrenlonenaiSj  (Hall).  Several  specimens  of  this  Pteropod  have 
been  found,  as  mentioned  above,  in  the  deposit  at  the  Rifle  Range.  It  was  at 
first  thought  to  be  C.  Hudtonia  of  Emmous,  but  after  referring  it  to  Principal 
Dawson,  he  writes  thus : — "  After  careful  examination  I  cannot  make  your  Con^ 
ularia  distinct  from  Trentonemii.  There  are  two  species  described  from  the 
Utica,  C  Hudionia,  of  Emmons,  and  another,  but  yours  does  not  agree  with 
either."  This  species  has  not  been  previously  recorded  as  occurring  in  the  Utica 
Slate  either  of  Canada  or  of  tbe  United  States. 

2.  Triarthrus  spinosuSy  (Billings.)  Very  fine  and  perhaps  perfect  specimens 
of  this  species  have  been  found  in  the  Cuoimings'  Bridge  deposit.     Some  new 
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feattires  with  rcsp^  to  this  fossil  may  be  worthy  of  being  placed  on  record. 
The  specimens  from  which  Mr.  fiilliDgs  described  and  figured  this  specie^  were 
either  yonng  and  imperfectly  developed,  or  else  imperfectly  preserved.  The 
individuals  besides  attaining  to  greater  dimensions,  possess  spines  which  differ 
in  some  respects  from  those  represented.  For  instance,  the  spine  said  to  be 
attached  to  the  eighth  thoracic  segment,  in  well  developed  individuals,  attains  a 
total  length  of  some  twenty  milimetres  ;  in  other  wordt>,  is  almost  equal  in  length 
to  the  whole  body  of  the  trilobite  and  has  a  furrow  or  groove  running  throughout 
its  entire  length.  In  a  few  specimens  collected  at  the  Cummings'  Bridge  deposit,  a 
spine  is  attached  distinctly  to  the  ninth  instead  of  to  the  eighth  thoracic  segment 
AS  in  generally  the  case.  In  addition,  that  spine,  which  is  attached  to  the 
Kxeipital  or  neek  Mgmenty  projecting  backwards  over  the  six  anterior  thoracic  seg- 
mtnts,  and  about  one-third  the  length  of  the  other  spine,  olten  exhibits  a  similar 
longitudinal  gioove,  whilst  these  spines  often  appear  quite  rounded  or  cylin- 
drioally  attenuated,  when  completely  pyrltised.  These  spines,  as  well 
as  the  remaining  two  attached  to  the  posterior  angles  of  the  cephalic  shield, 
likewise  grooved,  and  also  the  whole  surface  of  the  trilobite,  present,  under 
a  low  power  of  the  microscope,  some  interesting  features.  There  are  minute 
tubercles  scattered  over  the  whole  surface  of  the  body  and  spines ;  on  the  latter 
they  are  somewhat  larger  in  dimension.  These  give  an  appearance  of  striation 
to  the  spines  when  looked  at  with  a  lens. 

Of  the  furrows  on  the  glabella,  besides  the  usual  two  pairs,  we  have  a  single 
one  runninfl:  in  a  direction  transverse  to  the  others.  On  each  side  of  this  furrow 
two  crescent  shaped  depressions  occur,  similarly  situated  on  the  anterior  part  of  the 
glabella  and  parallel  to  the  two  pairs  of  furrows.  The  precise  function  of  these, 
and  their  place  in  the  anatomy  of  the  creature,  the  writer  has  not  as  yet  been 
able  to  ascertain.  Another  feature  about  this  curious  little  trilobite  is  the 
tubercle  or  short  spine,  (akin  to  those  on  Triarthrus  Beckij  Green,  when  adult) 
situated  about  the  central  portion  of  the  occipital  segment,  immediately  in  front 
of  the  spine  attached  to  this  segment.  Further  investigation  will  no  doubt 
determine  the  precise  number  of  spines  this  species  posKessed ;  for  the  present, 
we  are  satisfied  with  stating  that  it  possessed  at  least  more  than  four  spines. 

Orthoeerat  lamelloMum,  (BtA\).  Numerous  specimens  of  this  species  occur  in 
the  Cummings'  Bridge  deposit.  These  were  at  first  referred  to  the  genus  Endocenu 
of  Hall,  and  the  species  E,  proieiforme ;  but  after,  several  perfect  detached 
septa  of  this  species  were  found  showing  the  position  of  the  siphuncle  very 
clearly,  as  beiug  but  very  slightly  eccentric,  its  nature  as  being  that  of  a  true 
Orthoceratite  was  r«^vealed,  only  one  siphuncle  being  evident. 

Appended  is  a  list  of  the  fossils  which  have  been  found  about  Ottawa  by  the 
writer,  and  others,  the  names  of  whom  are  given  opposite  the  fossils  in  the  case 
where  the  writer  has  not  alto  found  specimens.  In  conclusion,  my  acknowledg- 
ments are  due  to  Principal  Dawson  of  McGill  College,  and  Mr.  J.  F.  Whiteaves 
of  the  Qeolog^cal  Survey,  for  assistance  in  naming  specimens  and  for  other  infor- 
mation contained  in  this  paper;  and  my  thanks  are  also  due  to  Mr.  C.  D.  Walcott, 
of  the  United  States  Geological  Survey,  tor  a  copy  of  his  valuable  memoir  on  the 
Utica  Slate  of  the  United  States. 

List  of  thk  Fossils  vound  nr  thb  Utioa  Slatb,  in  thi  Neighboubhood  of  Ottj^wa. 

OBHBRA   AMD  8PB0IB3.  REFERENOBS. 

Ptilodict}aacuta.  Hall,  1847,  Pal.  N.Y.,  I.  p.  74. 

"  recta.  HalL  Pal.  N.Y.,  I.  pi.  26,  fig.  1. 

Diplograptus  pristis.  Hisinger  7  ;  G.  pristis,  Hall. 

Ciimacograptus  bicomis.  Hall,  Pal.  N. Y.,  I.  pi.  73,  fig.  2. 

Diplograptus  mucronatus.  Hall,  Pal.  N.Y.,  I.  pi.  73,  fig.  1. 
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Graptolithas  quadrimucronatng. 

<<  flaccidufl. 

"  anDectans. 

Lingnla  Daphne. 
^      t]uadrata. 
<*       obtusa. 
Schisocrania  filosa. 

Leptobolos  insigniB. 

*i         occidentalis. 

Leptieoa  sericea. 
Strophomena  deltoidea. 
«  alternata. 

Orthis  tefttudinaria. 

<<     snbquadrata. 
Zygogpira  Headi. 
Avicula  insueta. 

-  <<       TrentODetiBis. 

ModioIopsU  modiolaris. 
LyrodeBma  pulcfaellum. 
Orthodesma  parallelum. 

CoDularia  Trentonensis. 
«        Hadsonia. 

Bellerophon  bilobatus. 
Trocholites  ammonius. 
Eodoceras  proteiforme. 
Ortboceras  corallifenim. 

<<         lamellosam. 
SerpulHes  dissolatus. 
Asapbus  canadenis. 

<«        platycephalas. 
Calymene  Calllcepbala. 
Oeraurus  pleurexanthemus. 
Triarthras  Becki. 

"        spinosns. 

*i        glaber. 

In  addition  to  the  abore,  it  may  be  well  to  mention  the  following  found  hi 
this  locality,  but  so  far  not  identified  with  certainty. 

(a.)  Montietdipora. — Several  specimens  referable  to  two  specitti  of  this  genus. 

(6.)  Crinoidal  stems. — Probably  those  of  the  genus  Hetfrocrinus. 

(d)  Modiolopsis. — Showing  both  concentric  lines  of  growth  and  numeroas 
radiating  lines  proceeding  from  the  aoterior  extremity  of  the  shell,  and  extend- 
ing to  its  margin,  allied  in  some  respects  to  M.  cancellatus  of  WalcotI,  bat  speci- 
fically distinct  from  it  Only  two  specimens  of  this  shell  have  been  found. 
When  more  are  obtained  it  may  prove  to  be  a  new  species. 

(<f.)  Pleurotomaria. — ^Allied  to  P.  subconica,  (small  sp.) 

(/.)  Leperditia. — Probably  L.  cylindnca,  Hall. 


Hall,  Dec.  IL  Can.  Org.  Bern.  pi.  13,  figs. 

1-10. 
Dec.  II.  Can.  Org.  Rem.  pi.  2,  figs.  17-19. 
Waicott,  Fossils  of  the  Ut.  SI.  pi.  1,  2.  2  a* 
Billings,  Pal.  Fossils,  vol.  I,  p.  47. 
Elchwald,  (Hall,  Pal.  1).Y.,  I.  p.  96.) 
Hall,  Pal.  N.Y.,  I.  p,  98. 
Hall,  {Orbieida  filosa,)  Hall,  Pal.  N.T.,  I. 

pi.  30.,  fig.  9. 
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Annual  Repoi^t  of  the  Council. 


To  the  Members  of  the  Ottawa  FieM-Naiv/raUste'  Club: 

The  Council  entrusted  by  you  a  year  ago  with  the  management  of 
the  Club,  in  submitting  a  report  on  the  work  of  the  year  just  closed,  can, 
with  much  satisfaction,  congratulate  you  on  the  progress  which  the  Club 
continues  to  make  in  the  objects  for  which  it  was  organized. 

Seventeen  meetings  of  the  Council  were  held,  at  which  there  was 
an  average  attendance  of  six  of  its  members.  Even  an  average  two- 
thirds  attendance  of  the  members  would  be  very  satisfactory,  but  in 
reality  the  Council  for  a  great  portion  of  the  year  consisted  of  seven 
instead  of  nine  members.  Mr.  Curtis  only  attended  two  meetings,  and 
removed  during  the  summer  to  the  North-West,  while  Mr.  Latchford 
only  attended  four  meetings,  and  resigned  his  membership  in  the  Club 
in  the  early  part  of  November.  The  Council,  however,  did  not  deem 
it  necessary  to  call  a  general  meeting  of  the  Club  to  fill  the  vacancies 
thus  created. 

One  of  the  first  acts  of  the  Council  was  to  appoint  printing,  excur- 
sion and  soiree  committees,  and  leaders  in  the  various  branches  to  give 
aid  and  information  to  members,  and  to  keep  records  of  the  season's 
work.  From  these  leaders  were  received  valuable  repoi*ts  which  wf>re 
read  at  the  soirees. 

'  As  stated  in  the  circular  then  issued  by  the  Council,  prizes  were 
offered  in  each  branch  for  the  best  collection  of  specimens,  and  special 
prizes  were  also  offered  by  the  President.  Only  one  of  these  prizes  has 
been  awarded,  viz.:  by  the  Botanical  Branch  to  Mr.  T.  J.  MacLaughlin 
for  his  fine  collection  of  plants,  the  prize  being  "  Gray's  Manual  of , 
Botany."  In  connection  with  the  prizes  of  the  previous  year  (awarded 
after  report  of  Council)  it  must  be  stated  that  the  one  given  to  Mr.  Ami 
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was  "Flowers,  their  origin,  shapes,  perfumes  and  colours,"  by  J.  E. 
Taylor,  Ph.  D.,  and  that  the  American  NaturalUt  for  1882,  given  to 
Mr.  Latchford,  was  generously  bound  by  the  publishers  on  learning  that 
it  was  intended  as  a  prize. 

Three  excursions  were  held  during  the  season  : — ^To  King's  Mere  on 
8th  June;  Des  Chenes  Mills  on  2nd  September,  and  Brigham*s  Quarries 
on  21st  October.  The  first  one  was  the  most  numerously  attended 
excursion  ever  held  by  the  Club,  while  the  others  were  to  places  not 
previously  visited.  Kepeated  endeavours  were  made  to  arrange  for  other 
excuraions,  but  without  success.  The  completion  of  the  Canada 
Atlantic  and  the  westward  extension,  now  building,  of  the  line  from 
Aylmer,  will  give  the  incoming  Council  a  wider  choice  of  localities  to 
visit. 

There  were  five  soirees,  at  which  the  papers  to  be  published  in  the 
Transactions  were  read.  A  noticeable  featui'e  of  these  soir^  was  the 
increased  discussion,  insomuch  that  it  is  recommended  to  the  incoming 
Council  to  distribute  the  reports  and  papers,  so  that  more  time  may, 
in   some  instances,  be  allotted  for  their  consideration. 

The  election  by  you,  at  the  last  annual  meeting,  of  three  officers — 
Secretary,  Treasurer,  and  Librarian — to  divide  the  labours  formerly 
falling  entirely  upon  one — the  Secretary-Treasurer — has  tended  greatly 
to  a  more  systematic  and  satisfactory  performance  of  the  respective  and 
increasing  duties. 

The  report  of  the  Librarian  shows  that  the  Club  continues  steadily 
through  its  published  Transactions,  to  be  brought  into  friendly  connec- 
tion with  scientific  societies  in  this  and  other  countries,  and  to  extend 
its  influence.  The  number  of  publications  received  as  donations  and 
exchanges — chiefly  the  latter — during  the  year  was  more  than  double 
the  number  of  all  those  obtained  in  the  three  preceding  years.  It  will 
be  unnecessary  to  give  a  list  of  exchanges  received,  as  it  will  be  pub- 
lished in  the  Transactions.  The  increasing  number  of  books  and 
papers  now  received  by  the  Club  will  render  it  necessary  for  the 
incoming  Council  to  purchase  a  book  case  for  their  reception. 

Iho  Council  caused  to  be  printed  the  Transactions  (No.  3)  of  the 
Club  for  the  year  1881-82,  consisting  of  66  closely  printed  pages,  and 
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two  excellent  plates.  The  Transactions  contain,  in  addition  to  the 
papers  and  reports  read  before  the  Club,  a  list  of  the  birds  so  far  recorded 
from  this  locality.  Under  the  present  system,  all  paid-up  members 
are  in  possession  of  these  Transactions,  whereas,  formerly,  only  one- 
fourth  of  the  members  obtained  Transactions. 

Tiie  Treasurer's  report  shows  that  the  financial  condition  of  the 
Club  is  very  satisfactory,  and  that  the  increased  subscription  fee  has  not 
caused  that  diminution  in  membership  that  was  somewhat  feared 
when  the  change  was  made.  At  the  close  of  last  year  the  number  of 
paid-up  members  was  88,  and  22  have  since  paid  for  that  year,  making 
a  total  of  110.  There  are  at  present  99  paid-up  members,  and  nine 
who  may  reasonably  be  expected  to  pay,  making  in  all  108,  or  a  decrease 
of  two  from  the  preceding  year.  During  the  year  16  new  members 
were  elected,  and  22  ceased  to  be  members,  through  resignation, 
removal  from  the  city,  or  non-payment  of  dues.  It  will  be  unwise  for 
the  incoming  Council  to  depend  on  a  membership  of  inore  than  100,  as 
the  list  now  stands,  and  the  advisability  will  suggest  itself  to  them  of 
taking  energetic  steps  to  obtain  new  members. 

The  number  of  corresponding  members  remains  the  same,  although 
a  change  has  been  made  in  the  substitution  of  Mr.  Henry  Edwards,  of 
New  York,  for  Prof.  J.'Macoun,  who  has  made  his  home  in  this  city, 
and  has  become  an  ordinary  resident  member  of  the  Club.  Mr.  Edwards 
is  a  well  known  Entomologist,  and  has  made  valuable  donations  to  the 
Club  of  his  publications. 

The  Treasurer's  balance  sheet  shows  that,  notwithstanding  increased 
expenditures  during  the  year,  all  claims  against  the  Club  have  been 
paid,  and  that  a  satisfactory  balance  remains  to  its  credit. 

Signed  on  behalf  of  the  Council, 

W.  H.  HARRINGTON, 

Secretary, 
Ottawa,  March  20th  1883. 
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TREASURER'S  BALANCE  SHEET. 

Tkt  Ireoiurer  in  Account  with  the  Ottawa  Field-NaturalitUf  Club,  1883-83. 
Di.  C». 


To  Balance  from  1881-82. 

.  $  37  07 

By  Stationery, Postage,  etc..  $19  21 

Membership  Fees. 

.     Ill  25 

Excursion  Expenses 32  02 

Excursion  Beceipts. . . 

.       30  10 

Soir^               do       7  08 

Soiree             do      ... 

5  70 

Cost  of  Transactions  No.3   117  65 

Sales  of  Transactions. 

.      32  16 

Balance  on  Hand 40  31 

$216  27 

$216  27 

20th  Maioh,  1883. 


Wm.  p.  ANDERSON, 

Treasurer. 


PROGRAMME  OF  SOIRfe  1882-83. 


Sc. 


1.  Wednesday,  6th  December. 

President's  Inaugural  Address. — Mr.  J.  Fletcher. 

2.  Friday,  19ih  January. 

On  the  Laurentian  System. — Mr.  F.  D.  Adams,  B,A 
Report  of  the  Geological  and  Mineralogical  Branch. 

3.  Friday,  2nd  February. 

Fishes  of  the  Ottawa  District.— Mr.  H.  B.  Small. 
Report  of  the  Conchological  Branch. 

4.  Friday,  16th  February. 

Notes  on  and  description  of   some   Fossils  from   the 

Trenton   limestona     Mr.  W.  R.  Billings. 
Notes  on  Triarthrtu  Spinoms,  Billings.     Mr.  H.  M.  Ami. 
Report  of  the  Pal»ontological  Branch. 
Report  of  the  Ornithological  and  Oological  Branch. 

5.  Friday,  19th  March. 

The  Ducks  of  This  Locality.     Mr.  W.  P.  Lett. 
Report  of  the  Botanical  Branch. 
Report  of  the  Entomological  Branch. 
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LIBRARIAN'S  LIST  OF  DONATIONS  AND  EXCHANGES. 
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Epping  Forest  and  County  of  Essex  Naturalists'  Field  Club  : — "  Ti-ans- 
actions."     Part  VI. 

Montreal  Natural  History  Society  : — "  Canadian  Naturalist."  Vol.  X, 
Nos.  2,  3,  4,  5  and  6. 

American  Museum  of  Natural  History: — "Report."  "Bulletin." 
Nos.  2  and  3. 

Henry  Edwards : — "  Papilio."  Vols.  I  and  II,  complete ;  Vol.  Ill, 
Nos.  1  and  2.  "  Pacific  Coast  Lepidoptera."  Articles  2  to  30. 
"  A  Tribute  to  the  Memory  of  Geo.  Robt.  Crotch."  "  Darlingtonia 
Califomica.''  "Remarks  of  Robert  E.  C.  Stumes  before  the 
California  Academy  of  Natural  Sciences  on  the  resignation  and 
farewell  of  Vice-President  H.  Edwards."  "  Proceedings  of  the 
California  Academy  of  Natural  Sciences — Annual  Meeting,  1876." 
"  Notes  on  the  genus  Catocalla,  with  descriptions  of  new  Varieties 
and  Species."  "  Descriptions  of  new  Species  of  Butterflies."  "On 
the  American  form  of  Papilio  Machaon."  "  List  of  I^epidoptera 
taken  around  Dayton,  O."  "  New  Moths,  with  partial  Catalogue 
of  Noctu«,  by  A.  R.  Grote." 

W.  L.  Kells: — "Rural  Canadian."  5  Nos.,  containing  articles  on 
Canadian  birds. 

Alexander  Ramsay : — "  Scientific  RolL"     Ten  numbers. 

Boston  Zoological  Society  : — "  Quaiiierly  Journal."  Nos.  1^  2, 3, 4  and  5. 

Canadian  Institute  : — "  Proceedings."     Vol.  I,  Part  1. 

Montague  Chamberlin  : — "  Bulletin  No.  1  of  the  New  Brunswick  Natural 
History  Society." 
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J.  A.  Guignard  : — "  Naturaliste  Canadien"  (containing  observations  on 
fertilization  of  Cypripedium  by  insects). 

W.  H.  Harrington  : — "  Notes  on  some  Species  of   Uroceridie." 

Buffalo  Naturalists'  Field  Club  :— *'  Bulletin."     No.  1. 

W.  L.  Scott :— "  Report  of  the  Geological  Survey  of  Canada,  1879-80." 

P.  B.  Symes : — "  Report  of  the  Department  of  the  Interior."     1881. 

H.  B.  Small : — "  Mineral  Resources  of  the  Dominion  of  Canada." 

Carl  H.  Schultz  : — "  Mineral  Water  Controversy." 

Ph3rsikalisch-<)kon%^mischen   G^ssellschaft-Kbnigsberg  :  — "  Schriften-der 
Physikalisch-okonomischen  Gesellschaft."     13  Nos.  1876-1881. 

Jos.  M.  Wade  :—"  Ornithologist  and  Oologist"     1882. 
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THE  PRESIDENT'S  INAUGURAL  ADDRESS. 

James  Fletcher. 

Members  of  ike  Ottawa  Field- Natv/ralUta'  Cluby  Ladies  and  Gentlemen  : 

Another  year  has  passed  and  it  is  again  my  lot  to  give  you  the 
opening  address  of  the  winter  course/  It  is  with  much  pleasure  that  I 
have  to  inform  you  that  the  affairs  of  the  Club  are  in  a  very  satisfactory 
condition.  Our  membership  roll  becomes  steadily  larger,  and,  I  am 
happy  to  say,  includes  several  ladies.  The  Club  is  becoming  day  by 
day  more  widely  known  and  popular.  Its  transactions  are  sought  in 
exchange  by  kindred  societies  in  all  parts  of  the  world,  and  I  have  no 
hesitation  in  saying  that  it  is  having  an  appreciable  effect  here  in  Ottawa 
towards  educating  the  community  to  take  an  interest  in  the  many 
beautiful  objects  of  nature  which  surround  them  on  every  side.  I  will 
not,  perhaps,  go  the  length  sortie  of  our  correspondents  do,  and  say 
we  are  doing  more  than  any  other  local  Society  in  Canada  in  furthering 
the  study  of  Natural  Science ;  but  yet  it  would  be  affectation  not  to 
acknowledge  that,  for  the  age  of  the  Club,  and  for  the  size  of  the 
population  of  the  city,  from  which  it  has  lo  draw  its  members,  the  work 
that  has  been  accomplished  is  most  creditable.  In  glancing  through 
the  three  parts  of  Transactions  which  have  been  published,  one  notice- 
able feature  is  that  the  work  has  been  evenly  distributed,  that  it  has 
not  all  been  done  by  one  or  two  only  of  the  most  active  members ;  as 
an  instance,  duiing'  the  three  winter  courses  of  lectures,  there  have 
been  31  papers  on  original  work,  and  these  have  been  read  to  us  by  as 
many  as  22  different  members  of  the  Club.  Now,  this,  I  consider,  is  an 
exceptionally  large  proportion,  for  of  course  there  are  one  or  two  of  our 
leading  naturalists  from  whom  we  like  to  hear  something  every  year, 
and  also,  at  the  same  time,  there  are,  as  you  all  know,  several  of  even 
our  most  active  workers  in  the  field  who  have  never  yet  given  us  the 
benefit  of  their  studies  and  researches  in  the  shape  of  written  papers 
which  we  could  publish.  In  this  year's  programme  you  will  observe 
that  there  is  only  one  set  paper  for  each  evening ;  this  has  been  thus 
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arranged  by  the  Council  in  order  that  there  may  be  a  short  time  at 
every  meeting  during  which  can  be  read  notes  of  any  interesting 
occurrence  or  discovery  which,  although  of  importance  as  a  fact  to 
be  recorded,  may  not  be  of  such  a  nature  as  to  warrant  the  preparation 
of  an  elaborate  paper.  I  venture  to  hope  that  before  the  season  is  over 
we  shall  have,  in  this  way,  many  valuable  observations  brought  under 
our  notice.  This  leads  me  again  to  impress  upon  you  all  the  necessity  of 
taking  notes.  It  is  utterly  impossible  for  any  one  who  wishes  to  advance 
in  the  systematic  study  of  Natural  Science  to  carry  the  results  of  all  his 
investigations  in  his  brain.  A.  Naturalist  should  have  his  note-book 
always  with  him — in  the  field,  in  his  study,  and  even  in  carrying  out  his 
daily  business.  Everything  not  before  observed  must  be  noted  down 
at  the  time,  and  no  pains  must  be  spared  to  have  these  notes  systematic, 
exact,  and,  above  all,  legibly  written;  the  date,  locality  and  circumstances 
must  always  be  given,  and  observed  facts  must  never  be  mixed  up  with 
theories  or  conjectures.  There  is  a  great  temptation  for  everyone  to  get 
into  a  hurried,  untidy  way  of  making  notes,  under  the  idea  that  as  they 
ai*e  only  for  his  own  use  and  no  one  ebe  will  ever  see  them  it  does  not 
matter.  This  is  the  greatest  mistake  imaginable,  for  experience  teaches 
that  if  notes  are  to  be  of  any  real  use  for  future  reference  the  greatest  care 
must  be  taken  with  every  detail.  It  is  seldom  that  notes  are  required 
immediately  after  being  made,  because,  of  course,  the  original  occurrences 
are  fresh  in  the  memory;  but  it  frequently  happens  that  some  unexpected 
event  turns  the  mind  to  a  branch  of  study  which  has  been  compara- 
tively  neglected  for  a  long  time ;  and  I  know  of  nothing  so  disappointing 
as,  upon  turning  up  your  notes  of  experiments  or  observations,  which 
you  remember  to  have  prosecuted  most  carefully,  to  find  that,  at  the 
time,  they  had  been  scantily  or  imperfectly  recorded.  In  scientific 
matters  the  memory  must  never  be  trusted  to  for  anything ;  whenever 
a  fact  is  proved,  note  it  down ;  if  true,  it  is  sure  to  be  of  use  either  to 
yourself  or  someone  eke  at  a  future  date. 

In  addition  to  the  short  notes  by  members  at  the  different  soir^, 
greater  efforts  will  be  made  this  year  to  exhibit  attractive  specimens 
and  collections,  and  if  there  is  any  one  here  to-night  who  possesses 
anything  of  more  than  usual  scientific  interest  they  will  confer  a  favour 
on  the  Club  by  notifying  the  Secretaiy,  and  lending  it  for  one  of  these 
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evenings.  During  the  past  year  important  work  has  been  done  hj  the 
Club  towards  carrying  out  its  main  object,  viz.:  the  investigation  of  the 
Natural  History  of  the  locality.  New  plants  and  fossils  have  been 
found)  and  new  birds  have  been  observed,  and,  notwithstanding  that  the 
season  has  been  exceptionally  barren,  as  far  as  perfect  insects  are 
concerned,  the  Entomologists  have  succeeded  in  securing  some  rare 
species  both  of  Coleoptera  and  Lepidoptera,  as  well  as  some  rare  lar?»  of 
the  latter  order.  Notices  of  all  these  discoveries  will  be  given  in  the 
reports  of  the  leaders  of  the  several  branches. 

The  number  of  our  corresponding  members  remains  the  same  ;  but 
there  has  been  a  slight  change  in  the  substitution  of  the  name  of  Mr. 
H.  Edwards,  the  editor  of  "  Papilio,"  for  that  of  Prof.  Macoun,  who  is 
now  an  Active  Member  of  the  Olub.  By  the  appointment  of  Prof. 
Macoun  on  the  Geological  and  Natural  History  Survey,  and  his  removal 
to  Ottawa,  the  Club  has  received  a  roost  powerful  acquisition.  Prof. 
Macoun  is  well  posted  in  all  branches  of  Natural  History,  and  a 
thorough  Botanist  and  Ornithologist,  one,  too,  who  is  as  generous  and 
able  in  imparting  information  as  he  is  energetic  and  successful  in  ac* 
quiring  it.  To  Mr.  W.  Saunders  the  Club  owes  some  kind  and  compli- 
mentary notices  in  the  "  Canadian  Entomologist,"  a  spirited  monthly 
magazine  quite  indispensable  to  everyone  who  wishes  to  study  Canadian 
insects.  Mr.  Saunders,  too,  is  just  about  to  supply  a  want,  which  has 
for  very  many  years  been  felt  in  Canada,  by  the  publication  of  a  work 
on  the  Insects  injurious  to  Fruit  Trees,  and  his  name  alone  is  sufficient 
guarantee  that  it  will  be  thoroughly  done.  Our  other  coiTOSponding 
member,  Mr.  Hill,  still  continues  to  show  his  interest  in  the  Club  by 
frequent  remittances  of  British  Columbia  plants  and  insects.  During  the 
past  season  a  box  of  beautiful  Fresh-water  Shells  has  been  received  from 
Mr.  Gilbert  Heron,  who  is  now  in  Texas,  and  the  Library  has  been 
enriched  by  the  addition  of  several  valuable  works,  chiefly  transaclkms 
of  other  Societies  and  Magazines  of  Natural  History.  Among  these  I 
would  call  special  attention  to  the  following  : — 

Twelve  parts  of  Transactions  of  the  Physico-Economical  Society,  of 
Konigsberg,  received  from  the  Society  through  the  influence  of  Prof. 
R.  Oaspary.  This  Society  is  one  of  great  influence,  and  the  publications 
are  of  a  very  superior  class.     Of  special  value  to  the  Entomologist  are 
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"  Psyche  "  and  "  Papilio."  The  fii-at  named  has  been  published  for  some 
years  by  the  Cambridge  Entomological  Club,  and  ranks  in  age  next  to  the 
"Canadian  Entomologist."  "It  is  indispensable  to  everyone  occupied  with 
the  insects  of  North  America."  "Papilio,"  unlike  "Psyche,"  is  entirely 
devoted  to  a  single  order  of  insects — the  Lepidoptera — and  contains 
descriptions  of  many  new  butterflies  and  moths  in  addition  to  more 
general  matter.  A  complete  set  of  this  magazine  has  been  presented  to 
the  Club  by  Mr.  Henry  Edwards,  the  editor,  and  also  one  of  our  corres- 
ponding members,  together  with  a  valuable  series  of  original  writings 
on  Entomology,  published  at  diflei-ent  dates.  The  "  Canadian  Natur- 
alist and  Sportsman,"  published  in  Montreal,  is  ably  edited  by  Mr.  W. 
Oouper,  who  is  well  known  as  an  energetic  bard-working  student  of 
nature,  well  worthy  of  support  by  all  naturalists.  Dr.  A. 
E.  Foote's  "Naturalists*  Leisure  Hour"  is  a  most  valuable  little  paper, 
which  gives  every  month,  together  with  interesting  items  of  science 
and  extracts  from  the  best  scientific  periodicals,  a  list  of  works  for  sale, 
in  all  branches  of  Natural  History,  and  one  can  thus  frequently  secure 
A  rare  book  for  a  small  sum. 

It  is  not  often  in  the  scientific  annals  of  any  country  ^hat  so  many 
important  events  occur  as  we  have  seen  take  place  during  the  last 
summer  here  in  Canada.  First,  and  undoubtedly  the  most  important, 
was  the  formation  and  formal  opening  of  the  Royal  Society  of  Canada. 
This  institution,  which  was  conceived  and  brought  to  perfection  mainly 
through  the  foresight  and  well-directed  energy  of  our  noble  patron.  His 
Excellency  the  Grovemor-General,  is  based  on  a  general  plan  drawn 
from  the  leading  national  academies  in  other  countries.  In  England 
the  Royal  Society  occupies  itself  with  scientific  subjects  only,  and  the 
same  may  be  said  of  the  National  Academy  of  the  United  States.  Our 
Canadian  Society,  imitating  the  Boyal  Irish  Academy,  cherishes  in 
addition  literature  and  history.  The  Institute  of  France,  composed  of 
five  sections,  includes  also  fine  arts  in  its  scheme.  All  of  these  bodies, 
founded  at  difiei*ent  dates,  have  the  same  object  in  view,  namely,  the 
cultivation  and  encouragement  of  all  branches  of  intellectual  culture,  by 
the  bringing  together  periodically,  from  all  quarters,  the  scattered 
workers  (wlio  form  always  so  small  a  proportion  of  the  whole)  for  the 
mutual  encouragement  and  inteix;hange  of  ideas — than  which  nothing 
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80  soon  clears  away  inaccuracies  and  narrowroindednesSy  and,  in  fact, 
without  which  progress  is  impossible.  Nor  are  the  proceedings  of  the 
Eojal  Society  confined  entirely  to  its  raerabers.  To  keep  up  its  dignity 
it  could  only  include  the  very  first  men  in  letters  and  science ;  but  as  in  a 
large  country  like  Canada  it  was  very  difficult  to  decide  upon  whom  this 
honour  could  be  conferred^  the  only  true  course  which  could  be  followed 
was  adopted,  namely,  judging  of  men  not  by  reputation,  but  by  the. 
works  they  had  actually  produced.  It  was,  however,  felt  that  there 
were  many  able  men  who,  although  they  had  never  published  any 
completed  works,  were  yet  capable  of  producing  work  which  would  not 
only  bring  credit  on  themselves,  but  on  their  country  also.  As  a  means 
to  benefit  by  this,  it  was  decided  to  invite  each  of  the  societies  of  any 
acknowledged  standing  in  science  and  literature  to  send  annually  a 
representative  delegate,  to  attend  the  meetings,  who  would  have  the 
privil^e  of  reading  papers  by  Members  of  his  own  society,  and  joining 
in  all  the  discussions  that  might  arise  on  the  different  subjects  introduced, 
and  further,  the  papers  so  read  would  be  treated  exactly  the  same 
as  those  of  the  full  members  of  the  Boyal  Society,  and  if  of  sufficient 
valtie  for  publication  would  be  included  in  their  Transactions.  I  am 
sure  it  is  a  matter  of  no  small  gratification  to  all  present  to  hear  that 
your  Council  has  been  notified  by  the  Secretary  of  the  Royal  Society  that 
this  Club  it  considered  worthy  of  being  i^epresented  at  the  next  annual 
meeting.  I  may  mention,  too,  that  in  acknowledging  this  compliment 
the  Council  stated  that  whoever  was  chosen  by  the  Club  as  President 
for  next  year  would  also  act  as  delegate  on  that  occasion.  The  Royal 
Sociey  is  not  content  with  reading  and  discussing  papers  alone  ;  ali-eady 
they  have  taken  an  important  step  in  petitioning  the  Government  to 
abolish  the  duty  on  scientific  publications,  and  have  prepared  a  plan  of 
action  which,  as  soon  as  funds  are  available,  will  be  put  in  force  for 
communicating  with  different  parts  of  the  Dominion,  with  the  view  of 
building  up  a  National  Museum.  As  no  political  influence  has  been 
allowed  to  creep  in,  it  is  indeed  to  be  hoped  that  the  Government  will 
see  its  way  to  make  a  grant  for  the  purpose  of  assisting  them  in  carry- 
ing out  what  they  propose,  and  in  publishing  the  results  of  their  labours. 
Moreover,  the  obligation  will  not  be  all  on  one  side,  for,as  Dr.SteiTj  Hunt 
has  remarked,  "  the  executive  authonty  will  always  have  in  the  Society 
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un  organized  body  of  councillors,  drawn  from  wkat  is  highest  and  best 
in  the  scientific  life  of  the  nation,  to  which  they  can  always  look  for 
advice  and  direction  in  scientific  mattei'S  relating  to  the  interests  of  the 
State.*'  It  seems  to  be  universally  conceded  that  all  the  preliminary 
steps  were  most  wisely  thought  out  and  arranged,  and  every  care  taken  to 
choose  the  very  best  men  Canada  could  pi*oduce  to  represent  the  different 
sections.  The  choice  of  the  Secretary,  the  active  officer,  upon  whom 
devolves  all  the  hard  work,  and  upon  whose  energy  so  frequently  depends 
the  success  or  failure  of  a  new  venture,  was  a  very  happy  one  in  the 
person  of  Mr.  Bourinot,  also  one  of  our  members,  and  so  well  known 
to  every  reader  and  student  of  .Canadian  History,  for  his  charming 
articles,  which  have  appeared  from  time  to  time  in  the  serial  literature 
of  this  country,  and  whose  writings  have  received  most  favourable 
notices  in  England,  both  from  men  of  letters  and  the  press.  The  event 
next  in  importance,  to  which  it  is  neccessary  for  me  to  refer,  is  the  late 
meeting  of  the  American  Association  for  the  Advancement  of  Science, 
held  in  Montreal.  Scientific  life  had  its  birth  in  Canada  in  1857,  when 
the  American  Association  met  here  before,  and  from  that  time  on, 
fostered  by  a  few  here,  and  nobly  helped  by  our  friends  across  the  line, 
it  has  gone  on  quietly  gaining  supportei'S  and  devotees,  until  now  scien- 
tific knowledge  is  recognized  by  all  to  be  a  necessity.  The  strides  taken 
in  this  direction  and  the  discoveries  made  by  its  aid  are  almost  beyond 
conception.  At  the  meeting  in  Montreal  were  gathered  together  the 
leading  Scientists  of  this  continent,  and  not  a  few  Canadians  embraced 
the  opportunity  of  meeting  personally  and  consulting  with  the  great 
minds,  which,  by  means  of  correspondence,  had,  perhaps,  for  several 
years  been  necessary  to  them  in  carrying  out  their  studies.  When  the 
joint  excursion,  composed  of  the  members  of  the  American  Association 
and  the  Forestry  Congress,  honoured  our  City  with  a  visit  I  am  happy 
to  say  that  the  members  of  this  Club  were  among  the  most  active  in 
making  and  carrying  out  arrangements  for  their  reception  and  enter- 
tainment ;  and  how  far  overpaid  were  we  for  any  trouble  we  may  have 
taken,  by  the  pleasure  of  meeting  and  conversing  with  such  men  as 
Principal  Dawson,  of  McGill  College,  the  Pi*esident  of  the  Association 
for  the  year;  the  celebrated  Biophysiologist,  Dr.  Carpenter,  acknow- 
ledged to  be  one  of  the  first  philosophers  of  the  day  ;  or  Dr.  Asa  Gray, 
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who  has  done  more  for  Botany  in  America  than  any  other  living  man, 
to  whose  every  word  our  Botanists  eagerly  listened  ;  or  to  Dr.  Brewer, 
author  of  part  of  the  Botany  of  California.  Dr.  (Jeorge  Vasey,  who 
had  promised,  if  possible,  to  pay  Ottawa  a  visit,  was,  much  to  our 
disappointment,  detained  in  Washington  by  official  business.  Among 
many  other  men  of  note  who  visited  us  on  this  occasion  may  yet  be 
mentioned.  Dr.  Bae,  the  Arctic  explorer  ;  Prof.  Dall,  celebrated  for  his 
researches  in  Alaska,  and  Profs.  Newberry  and  Qall,  the  C^logists. 
Those  of  us  who  were  fortunate  enough  to  attend  the  meeting  in 
Montreal  might  have  met  many  more  celebrities,  as  Dr.  Sereno  Watson, 
the  first  authority  on  Botanical  Nomenclature,  and  at  the  annual 
meeting  of  the  Entomological  Society  of  Ontario,  held  at  the  same 
time,  might  have  listened  to  the  experiences  of,  and  consulted  with,  men 
like  Dr.  Hagen,  and  Profs.  Biley,  Comstock,  Mann,  and  Femald,  among 
many  others  who  rank  among  the  first  Entomologists  of  the  day,  and 
whose  names  are  almost  as  familiar  in  Europe  as  they  are  here.  With 
regard  to  the  Forestry  Congress,  which  was  convened  immediately 
previous  to  the  A.A.A.S.,  it  would  be  impossible  to  mention  anything 
of  greater  importance  to  Canada  than  the  subjects  which  were  discussed 
at  its  meetings,  viz :  the  protection  and  preservation  of  the  forests, 
which  have  been  the  source  of  the  greater  part  of  her  wealth.  Judging 
from  the  crowded  meetings,  and  the  enthusiastic  utterances  of  the  dele- 
gates who  attended  from  every  direction,  as  well  as  from  the  vital 
importance  of  the  subject,  which  should  only  require  to  be  brought 
prominently  before  the  public  as  it  was  at  this  time,  we  may  confidently 
hope  that  before  long  the  working  of  this  Society  will  be  manifest  from 
one  end  of  Canada  to  the  other,  and  many  of  us  here  may  yet  live  to 
see  the  vast  prairies  of  the  North-West  Territory  covered  with  a 
mantle  of  luxuriant  foliage,  as  some  people  believe  they  formerly  were. 

During  a  trip  through  a  large  tract  of  this  country  in  September 
last  I  paid  special  attention  to  this  matter,  and  I  see  no  reason  what- 
ever why  many  of  our  hardy  trees  should  not  flourish  there  if  the 
seeds  are  sown  and  the  young  plants  protected  for  a  year  or  two  by  rows 
of  the  indigenous  willows  which  grow  by  every  stream.  I  have  sent 
to  a  friend  in  Kegina  a  supply  of  some  of  the  seeds  of  this  district,  and 
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hope  iu  a  few  years  to  liear  that  they  were  only  the  first  of  many 
plantations,  started  by  other  settlers  through  that  fertile  country.  One 
of  the  good  effects  of  the  attention  paid  to  tree  planting  will  doubtless 
be  the  beautifying  of  our  streets  and  public  highways,  by  the  planting 
of  shade-trees  in  every  available  spot,  for  one  of  the  wise  provisions  of 
the  Society  is  that  every  member  most  plant  25  trees  every  year  or 
pay  a  subscription. 

In  1884  Canada  is  to  honoured  with  a  visit  from  the  British 
Association  for  the  advancement  of  science  and  there  is  little  doubt  but 
that  the  study  of  the  natural  sciences  will  receive  as  great  an  impetus 
from  this  visit  as  it  has  from  that  of  our  Ameriean  cousins. 

But  I  have  dwelt  at  sufficient  length  on  these  matters  to  show 
that  we  in  Canada  have  received  such  benefits  during  the  past  year  as 
to  make  us  responsible  for  much  in  the  future.  It  is  tberofore  the  duty 
of  everyone,  who  takes  a  true  interest  in  the  welfare  of  his  country,  to 
strive  to  help  on  in  every  way  possible  the  cause  of  science,  so  that  no 
benefits  may  be  lost  which  are  derivable  from  these  events  I  have 
mentioned,  and  which  surely  mark  a  new  epoch  in  the  intellectual 
development  of  our  country. 

In  looking  over  the  programme  of  this  winter's  entertainments,  you 
may  have  noticed  that  it  does  not  include  any  papei*s  on  Entomology  or 
Botany.  With  your  permission  I  will  endeavour  to  remedy  this 
deficiency  by  directing  your  attention  for  a  few  minutes  to  some  matters 
in  these  two  branches  which  it  has  occurred  to  me  might  be  entertain- 
ing and  instructive. 

*  «  «  «  «  « 

A  case  of  insects  belonging  to  the  order  Hemiptera,  which  had 
been  caught  in  the  vicinity  of  Ottawa  by  Mr.  Fletcher  and  Mr.  Har- 
rington, was  exhibited,  and  the  life,  histories  and  habits  of  the  most 
interesting  were  explained.  This  was  much  facilitated  by  some  fine 
enlarged  figures  executed  by  Mr.  Harrington  on  the  black-board. 

:f:  *  *  5|c  *  * 

Now  there  aro  a  few  points  of  liotany  I  wish  to  bring  before  your 
notice.  Some  of  you  may  romember  that  in  "fby  inaugural  address 
last  year,  I  drew  your  attention  to  the  small  flowered  yellow 
water-lily  which  is  found  in  the  Ottawa  River  and  which  Botanists  have 
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always  considered  to  be  an  American  form  of  the  European  Nuphar 
ItUeum,  I  then  stated  that,  from  an  examination  of  the  fruit,  which 
is  verj  rare  and  hardly  ever  perfectly  developed,  as  well  as  from  differ- 
ences in  the  stigmatic  disk  and  habit  of  the  plant,  I  believed  it  was  only 
a  hybrid  between  the  two  species  N.  advena  and  J\^,  Kalmicma  both  of 
which  growinthe  same  locality.  I  also  stated  that,at  that  time,this  opinion 
had  not  been  confirmed  by  any  other  Botanist.  When  in  England  last 
year  T  examined  all  the  plants  of  this  order  in  Kew  herbarium  and 
there  found  a  few  specimens  apparently  identical  with  ours  labelled  "iV 
luteum,  variety.  From^  merica."  I  also  inquired  who  was  the  highest 
authority  on  Nuphar  ^nd  was  referred  to  Prof.  R.  Caspary,  the  Dii^ector 
of  the  Botanic*  Xs^|l ens  at  Konigsberg,  in  Prussia.  I  wrote  to  this 
gentleman  on  the  point  in  question,  sending  him  both  dried  specimens 
and  living  roots,  and,  at  the  same  time,  asked  him  his  opinion  as  to  the 
identity  of  N,  KcUmiana,  'PavshyWith.  N.  pumilum,  Smith,  supposed  to  be 
identical,  but  concerning  which  I  could  not  satisfy  myself.  Hi .  answer, 
received  on  20th  March  last,  was  very  satisfactory.  He  writes,  after 
detailing  some  most  interesting  experiments  with  European  species, 
which  would  be  too  technical  for  reproduction  here,  but  which  I  may 
state  lasted  over  a  period  of  20  years  :  "I  have  not  the  slightest  doubt  but 
"  that  jovLT NupharltUeum,  var.  Canadense  is  Nupliar  advena  +  Kalmiana, 
'*  It  is  intermediate  between  the  two,  and  what  is  decisive  is  this,  that  its 
**  pollen  is  bad.  There  was  not  much  pollen  in  the  flowers  you  sent,  but 
**  I  got  155  grains,  and  of  these  only  7,  as  far  as  it  is  possible  to  judge 
*'  from  the  dry  specimens,had  any  fovilla ;  that  is,  about  95  per  cent, were 
'*  bad.  Nuphar  advena  and  Kalmiana  both  have  very  good  pollen." 
Again,  on  the  other  question,  he  writes  :  "  From  many  experiments 
"  (some  of  which  he  details)  I  conclude  with  complete  certainty  that 
"  Nuphar  Kalmiana  and  N,  pumilum  are  different  species,  although  the 
"  morphological  differences  are  very  slight,  but  the  two  plants  abhor  each 
"  other  physiologically." 

Through  the  kindness  of  Mr.  Robertson,  the  Superintendent  of 
the  Government  gardens,- 1  am  enabled  to  exhibit  to  you  this  evening  a 
most  remarkable  biological  specimen,  which  illustrates  better  than  any- 
thing I  have  ever  before  seen  the  beautiful  truth  first  enunciated  by  the 
poet  Goethe,  that  all  the  petals,  stamens  and  pistils  of  a  flower  are  but 
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leaves,and  the  flower  itself  a  small  branch  specially  modified  for  the  purpose 
of  reproduction.  In  this  Fuchsia  flower  there  is  one  ovary  and  one  tube, 
but  instead  of  the  four  sepals  presenting  their  usual  appearance  two  of 
them  are  foliaceous  leaves ;  this  is,  of  course,  abnormal ;  but  the  chief 
peculiarities  are  in  the  next  verticil  of  leaves  which  forms  the  corolla, 
for  two  of  these  are  changed  into  small,  but  perfectly  formed,  and 
pedicelled  buds  ;  and  it  is  carried  further  than  this,  for  even  inside  this 
there  is  another  large  bud  which  represents  the  pistil. 

I  fear  I  am  trespassing  on  your  patience,  but  there  is  yet  one  subject 
more  upon  which  1  should  like  to  say  a  few  words.  It  is  with  reference  to 
the  use  of  making  collections,  and  I  take  much  pleasure  in  specially 
recommending  a  little  work  by  Dr.  Taylor,  the  Editor  of  Science 
Gossip,  "  On  the  Collection  and  Preservation  of  Natural  History 
Objecte." 

The  great  end  of  all  scientific  study  should  be  the  development  of  a 
love  for  the  objects  investigated,  and  a  thorough  mastery  of  all  that  can  be 
learnt  concerning  them.  This  can  only  be  done  by  collecting  specimens 
and  preserving  them  in  the  most  convenient  manner  for  reference 
and  one  fault  which  must  be  guarded  against  is  the  amassing  of  a  large 
number  of  specimens  just  for  the  mere  sake  of  having  them.  Nor  is 
much  gained  even  if  a  collector  is  well  acquainted  with  the  Latin  and 
English  names  of  Natural  History  objects ;  there  are  many  people  who  can 
give  the  names  at  first  sight  of  every  specimen  in  a  large  collection,  and  yet 
who  know  nothing  of  the  history  of  one  of  them.  It  would  be,by  far,  better 
to  know  well  the  history  of  one  specimen  in  a  large  collection  than  to  know 
all  by  name.  Let  the  learning  of  the  names  be  the  alphabet  of  science, 
a  means  by  -which  a  further  knowledge  can  be  acquired,  and  let  every 
specimen  represent  so  much  information,  to  which  the  very  mention  of 
its  name  will  conjure  up  a  crowd  of  associations  relative  to  the  study 
by  which  you  became  acquainted  with  it.  The  use  of  a  collection 
should  be,  in  general  terms,  a  means  of  providing  material  for  study  at 
any  convenient  moment. 

In  building  up  a  collection  always  try  to  secure  perfect  and 
characteristic  specimens,  so  that  any  student  referring  to  your  collection 
can  learn  as  much  as  possible  about  each  species.  It  will  sometimes  be 
necessary  to  get  specimens  fi'om  naturalists  living  at  a  distanee,  and  this 
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will  bring  you  into  correspondence  with  men  of  kindred  tastes  in  all 
parts  of  the  world.  The  pleasure  of  making  a  collection  is  entirely  in 
the  associations  which  centre  around  it,  and  the  intercourse  which  is^  \>y 
its  means,  brought  about  with  other  students.  Large  numbers  of 
duplicates  will  always  be  accumulating  ;  these  should  be  carefully 
preserved  for  exchanging ;  but,  remember,  as  duplicates  they  are  worth- 
less to  you,  and  never  attempt  to  drive  a  bargain,  or  to  get  value  for 
value,  but  always  strive  to  give  more  than  you  i-eceive.  It  is  better  by  far 
to  give  away  every  specimen  for  nothing  than  to  hoard  them  up  to  be 
possibly  destroyed  by  insects,  or  even  to  take  up  room  which  could  be 
better  employed.  Never  send  away  a  poor  specimen ;  of  course,  always 
preserve  the  best  specimen  obtainable  for  your  own  collection,  and  if  of 
a  species  not  represented,  preserve  even  a  very  poor  one  until  you  get  a 
better,  but  after  this  send  the  very  best  you  have  to  the  first  correspon- 
dent who  asks  for  it.  If  a  specimen  is  too  poor  to  send  away  destroy 
it  and  get  it  out  of  the  way.  Never  promise  a  rare  species  unless  you 
actually  have  it,or  are  positive  you  will  be  able  to  carry  out  your  promise, 
and,  above  all  things,  endeavour  to  gain  a  reputation  for  fair-dealing 
and  generosity. 

NoTB. — ^The  following,  specimens,  mentioned  above,  were  exhibited: — 
Specimens  of  Nuphar  advena  +  KalmanOj  Caspary,  and  the  two  species  N.  advena, 
and  N.  KalmianOj  from  which  this  hybrid  is  deriyed.  A  painting  of  the  first 
by  Mr.  W.  H.  O.  Watts.  Two  plants  of  the  Fuchsia,  one  with  the  normal  flower, 
the  other  with  the  remarkable  abnormality  referred  to  above.  Microscopic  slides 
of  PiyUa  eeltidia-tnamma,  Biley.  A  case  of  Hemiptera.  A  painting  of  Lewitia 
redhiva  by  Mrs.  Cliamberlin. 


ON  THE  LAURENTIAN   SYSTEM. 
Frank  D.  Adams,  B.A.,-Sc. 


The  Laurentian  System  is  the  oldest  series  of  stratified  rocks 
which  we  are  at  present  acquainted  with  on  our  earth.  In  whatever 
part  of  the  world  we  can  extend  our  observations  below  the  base  of  the 
newer  fossiliferous  rocks,  we  find  a  great  series  of  schists  or  slates,  and 
below  these  again  a  great  series  of  various  kinds  of  highly  crystalline 
rocks,  gneisses,  quartzites,  etc.,  often  with  bands  of   limestone,  and 
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which,  as  far  as  we  at  present  know,  are,  with  the  exception  of  eozoon^ 
quite  destitute  of  organic  remains.  This  latter  is  the  Laurentian 
System  which  we  are  to  consider  for  a  few  minutes  this  evening.  In 
many  localities  the  overlying  series  of  schists  is  wanting,  so  that  the 
newer  fossil iferous  rocks  repose  directly  on  this  older  gneissic  system. 
The  Laurentian  is  then  the  foundation  on  which  all  the  more  recent 
systems  are  laid  down.  It  is  the  only  universal  formation,  since  it 
exists  in  all  parts  'of  the  world,  although  in  most  places  concealed  by 
newer  deposits.  This  great  system  of  crystalline  rocks,  although 
pretty  uniform  in  lithological  characters,  is  known  by  different  names 
in  the  different  countries  where  it  has  been  studied.  The  name 
Laurentian,  from  the  River  St.  Lawrence,  along  whose  northern  shore 
it  extends  for  several  hundred  miles,  was  given  to  it  by  Sir  William 
Logan,  who  spent  much  time  in  studying  it  during  the  earlier  years  of 
the  Geological  Survey  of  Canada.  In  Grermany  and  Scandinavia  it 
forms  the  lower  jiortion  of  the  "  Grundgebirge."  It  has  also  been  called 
"  Urgebirge,"  the  Primitive  Formation,  and  forms  part  of  the  Archean 
System  of  Dana. 

In  addition  to  the  large  areas  over  which  the  Laurentian  is  exposed 
in  North  Ameiica,  it  is  extensively  developed  in  various  other  parts  of 
the  world.  In  Europe  it  is  most  widely  spread  in  Scandinavia  and 
Finland,  but  occurs  in  Bavaria,  Bohemia,  and  probably  Silesia,  in 
Germany,  as  well  as  in  the  north  of  Scotland,  and  probably  in  many 
other  localities.  Baron  von  Eichthofen  has  recently  described  the 
occurence  of  two  unconformable  series  of  gneisses  in  China,  both  of 
which  he  correlates  with  the  Laurentian  System.  He  states,  however, 
that  they  are  destitute  of  crystalline  limestone.  In  India  immense 
areas  of  gneissic  rocks  have  been  mapped  by  the  Geological  Survey  of 
that  country.  Similar  rocks  are  also  found  in  Japan  and  in  south-east 
Africa,  and  occur  over  very  extensive  areas  in  Brazil,  Venezuela,  Chili, 
and  the  Guianas. 

The  area  occupied  by  Laurentian  rocks  in  Canada  was  estimated 
by  Sir  William  Logan  to  be  about  200,000  square  miles.  Speaking 
generally  we  may  say  that  they  form  a  band  extending  from 
Labrador  to  the  Ottawa,  and  which,  after  sending  a  spur  across  the 
boundary  line  into  the  United  States,  forming  the  Adirondacks,  takea 
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a  sharp  turn,  sweepi  off  in  a  north-westerly  direction  to  the  Arctic 
Ocean.  The  two  arms  of  this  band  thus  form  tangents  to  the  Arctic 
Circle.  The  northern  limits  of  those  Laurentian  rocks  is  not  as  yet 
exactly  known.  The  Gulf  St.  Lawrence  forms  its  southern  limit 
from  Belle  Isle  to  Cape  Tourmente,  a  distance  of  about  six  hundred 
miles.  For  the  next  two  hundred  miles  their  southern  limit  runs  west 
south-west,  and  is  distant  from  the  St.  Lawrence  in  rear  of  Montreal, 
about  thirty  miles.  It  then  follows  the  Ottawa  for  a  hundred  miles,  turns 
south  toward  the  St.  Lawrence,  meeting  it  again  at  the  Thousand  Islands, 
which  arc  caused  by  the  passage  of  this  belt  of  hard  rocks  across  the  river. 
Crossing  at  the  Thousand  Islands,  the  Laurentian  expands  into  an  area 
of  about  ten  thousand  square  miles  in  the  State  of  New  York,  forming 
the  Adirondacks.  The  southern  limit  then  runs  off  toward  Lake 
Huron,  whose  east  and  north  shores  it  forms,  and  then  continues  on,  as 
before  stated,  to  the  Arctic  Ocean.  We  thus  see  that  this  great  V 
shaped  area  of  Laurentian  rocks  has  its  longer  arm  approximately 
parallel  to  the  Rocky  Mountain  chain  and  Pacific  border,  and  its  shorter 
one  parallel  to  the  smaller  Appalachian  chain  and  Atlantic  border. 
"Hence,"  says  Prof.  Dana,  "  in  the  very  inception  of  the  continent  not 
only  was  its  general  topography  foreshadowed,  but  its  main  mountain 
chains  appear  to  have  been  begun,  and  its  great  intermediate  basins  to 
have  been  defined — the  basin  of  New  England  and  New  Brunswick  on 
the  east ;  that  between  the  Appalachians  and  the  Bocky  Mountains 
over  the  great  interior ;  that  of  Hudson's  Bay  between  the  arms  of  the 
northern  V.  The  evolution  of  the  grand  structure  lines  of  the  con- 
tinent was  hence  early  commenced,  and  the  system  then  initiated  was 
the  system  to  the  end.  Here  is  one  strong  reason  for  concluding  that 
ijontinents  have  always  been  continents;  that,  while  portions  may  have  at 
times  been  submerged  some  thousands  of  feet,  the  continents  have  never 
changed  places  with  the  oceans."  * 

These  old  crystalline  rocks  give  a  peculiar  character  to  the  scenery 
wherever  they  occur,  producing,  with  but  few  exceptions,  a  surface 
covered  with  low  hills  having  a  peculiar  rounded  contour,  quite  distinct 
from  the  serrated  and  rugged  outlines  often  seen  in  hills  and  mountains 


*  Manual  of  Qeology^  p,  160. 
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composed  of  rocks  belonging  to  the  newer  systems.  The  rounded  out- 
lines of  the  hills  are  remarkably  well  seen  from  the  Village  of  Chicoutimi| 
on  the  Eiver  Saguenay,  looking  toward  the  north,  and  also,  though  in 
a  less  marked  manner,  from  Parliament  HiU,  if  one  looks  across  the 
Ottawa,  over  the  Townships  of  Eardly  and  Hull,  which,  together  with 
the  neighbouring  Townships  of  Wakefield,  Templeton,  Portland,  etc., 
are  composed  almost  exclusvely  of  these  Lauren tian  rocks,  affording  us 
here  in  Ottawa  abundant  material  for  their  study. 

The  most  important  and  by  far  the  most  common  of  the  rocks 
composing  the  Laurentian  System  is  that  which  is  known  by  the  name 
of  gneiss.  This  term  originated  with  the  Freiberg  miners,  who  from 
ancient  times  used  it  to  designate  the  rock  in  which  the  veins  of 
silver  ore  occur,  and  moi'e  especially  such  parts  of  the  rock  as  were 
much  decomposed.  As  now  employed  it  denotes  a  foliated  rock  com- 
posed of  quartz,  and  orthoclase  feldspar,  which  later,  however,  is 
sometimes  replaced  in  part  by  plagioclase  feldspar.  Hornblende, 
pyroxene,  mica  and  garnet  are  also  common  constituents,  and  in  many 
cases  form  a  considerable  proportion  of  the  rock.  The  so-called  f  undam  ental 
gneiss  of  the  north-west  of  Scotland,  for  instance,  is,  according  to  Zirkel, 
principally  hornblende  gneiss,  that  is  to  say,  contains  hornblende  in 
addition  to  quartz  and  orthoclase,  and*  as  in  the  case  of 
the  corresponding  member  of  the  family  of  the  granites,  tlu& 
variety,  Tich  in  hornblende,  contains  sphene,  a  mineral  often  found 
abundantly  in  our  apatite  openings.  Gneiss,  like  many  of  the  eruptive 
rocks,  is  seen,  when  thin  sections  are  examined  by  means  of  the 
microscope,  to  contain  very  numerous  minute  acicular  crystals  of  apatite; 
little  zircon  crystals  and  little  particles  of  iron  ore  are  also  very  com- 
mon, and  these  three  minerals,  as  a  rule,  possess  much  better  crystalline 
forms  than  the  other  constituents  of  the  rock.  The  rock,  as  before 
stated,  is  foliated,  that  is,  the  constituents  are  arranged  in  more  or  less 
parallel  bands.  In  these  bands  one  mineral  preponderates,  but  does 
not,  as  a  general  rule,  prevail  to  the  total  exclusion  of  the  others.  When 
mica  is  present  the  leaves  are  arranged  parallel  to  one  another,  thus 
giving  the  rock  a  more  or  less  easy  cleavage  along  this  plane.     Gneiss 


*  Diemikroskopische  Beschaffenheit  der  Mineralien  and  Gesteine,  p.  46D^ 
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may  be  either  coarse  or  fine  grained  and  of  various  colours,  generally 
some  shade  of  red  or  gray.  Differences  in  texture,  as  well  as  in  com- 
position, give  rise  to  varieties.  Thus,  for  instance,  there  is  schistose 
gneiss  in  which  the  mica  forms  continuous,  thin,  parallel,  even  lamellae, 
which  separate  the  granular  layers  composed  of  quartz  and  feldspar, 
"  granitoid  gneiss,  in  which  the  foliation  is  very  obscure  and  the  rock 
somewhat  resembles  granite,"  and  *'  augengneiss,"  or  eye  gneiss,  in 
which  large  individuals  of  orthoclose  ai'e  embedded  in  a  somewhat 
lenticular  shape  supposed  to  resemble  an  eye. 

The  great  beds  of  limestone,  which,  as  mentioned  above,  are  often 
interstratified  with  the  gneiss  are  generally  white,  but  sometimes  have 
a  greyish,  pinkish,  or  salmon  colour.  They  are  generally  coarse  grained, 
but  sometimes  saccharoidal  in  texture,  and  usually  contain  a  number  of 
accessory  minerals.  In  Dr.  Hunt's  memoir  on  the  Laurentian  limestones 
of  North  America  he  enumerates  no  less  than  fifty-four  mineral  species 
occurring  in  them.  These  minerals,  especially  when  found  in  limestone 
veins,  are  frequently  well  crystallized,  and  most  beautiful  combinations 
are  often  found,  such  as  bright  green  apatite,  or  pyroxene  crystals,  in  a 
matrix  of  coarsely  crystalline  pink  limestone.  These  limestone  bands 
are  well  exposed  in  the  Township  of  Hull,  and  in  the  Grenville  region 
contain  the  celebrated  Eozoon  Canadense. 

Associated  with  these  limestone  beds  are  beds  of  quartzite,  horn- 
blende schist,  pyroxene  rock,  garnet  lock,  etc.,  often  of  considerable 
thickness. 

Another  class  of  rocks  which  are  found  in  many  places  in  the 
Laurentian  system  and  which  are  deserving  of  mention  are  the  so-called 
anorthosite,  labradorite  or  Norian  rocks.  These  occur  not  only  in 
Canada  but  also  in  Scandinavia,  New  York,  and  in  the  North  of 
Scotland.  In  Sweden,  where  they  have  been  most  carefully  studied, 
they  are  in  part,  undoubtedly,  true  members  of  the  Laurentian 
system,  while  some  of  the  more  granitoid  varieties  are  undoubtedly 
intrusive  rocks.  They  are  characterized  by  the  predominence  of 
plagioclase  or  lime  soda  feldspar,  the  frequent  occurrence  of  hypersthene 
and  pyroxene,  and  the  almost  entire  absence  of  quartz.  A  strange  but 
very  important  fact  in  relation  to  these  rocks  is  that,  in  America  at 
least,  the  iron  ores  associated  with  them  are  always  so  far  as  we  at 
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present  know  titaniferous,  the  percentage  of  titanium  being  as  a  general 
rule  too  high  to  permit  of  them  being  employed  for  the  production  of 
iron. 

In  the  Geology  of  Canada  published  in  1863,  Sir  William  Logan 
gives  as  the  result  of  his  study  of  the  Laurentian  system  in  the  Gren- 
ville  region  the  following  section  through  the  series,  arranged  in 
ascending  order : — 

feet. 

1.  Orthoclase  Gneiss  of  Trembling  Mountain,  probably  exceeding    5,000 

2.  Trembling  Lake  limestone 1,500 

3;  2nd  Orthoclase  Gneiss 4,000 

4.  Green  Lake  limestone  with  bands  of  gneiss  and  garnet  rock  2,500 

5.  3rd  Orthoclase  Gneiss 3,500 

6.  Grenville  limestone  with  bands  of  gneiss 750 

7.  4th  Orthoclase  Gneiss 1,580 

8.  Proctor*s  Lake  limestone 20. 

9.  5th  Orthoclase  Gneiss,  passing  into  anorthosite  3,400 

10.  Anorthosite,  thickness  wholly  conjectural 10,000 

32,250 
Mr.  H.  G.  Vennor,  who,  while  connected  with  our  Geological 
Survey,  studied  these  rocks  for  many  years,  commencing  his  investiga- 
tions in  the  district  about  Hastings  County,  Ontario,  and  continuing 
them  northward  across  the  Ottawa  into  Ottawa  County,  and  who  als^ 
studied  them  in  the  anorthosite  area  north  of  Montreal,  has  recently 
given  to  Dr.  Selwyn  a  condensed  statement  of  the  results  of  his 
investigations.  He  divides  the  Laurentian  system  into  three  sub- 
divisions. The  lowest  of  these,  which  he  calls  Division  -4,  is  a  great 
mass  of  syenitic  gneiss,  generally  deep  red  in  colour  and  is  destitute  of 
crystalline  limestones  and  mineral  deposits.  This  probably  is  equivalent 
to  the  lowest  or  Trembling  Mountain  gneiss  of  Sir  William  Logan's 
section.  Following  this  in  ascending  order  is  a  series  of  hornblendic 
and  pyroxenic  rocks,  diorites,  anorthosites,  etc.,  constituting  his  Divi- 
sion B,  and  which  is  in  its  turn  overlayed  by  another  series  of  gneisses, 
which,  however,  are  associated  with  numerous  bands  of  crystalline 
limestone,  and  contains  great  deposits  of  graphite,  apatite  and  iron  ore. 
Mr.  Vennor  believes  Divisions  B  and  (7  to  be-  comformable  to  one 
another  and  to  overlie  Division  A  unconformably.  Division  B  and  G 
form  but  a  small  portion  of  the  whole  series  and  occur  merely  as  a 
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border  or  rim  around  immense  areas  of  the  older  gneisses  of  Division  A. 
Both  B  and  C  carry  iron  ores;  those  of  B  being  finely  crystalline, 
while  those  of  0  are  coarsely  crystalline.  If  these  sub  divisions  prove 
to  be  correct,  and  the  lowest  or  Trembling  Lake  gneiss  belongs  to 
Division  -i,  the  upper  gneisses  and  limestones  of  Division  C  would  in 
the  Orenville  region  have,  according  to  Sir  William  Logan's  measure- 
ments, a  thickness  of  about  15,000  feet. 

In  Bavaria  the  Laurentian  has  been  found  to  have  a  thickness  of 
not  less  than  90,000  feet. 

In  closing,  let  me  say  a  few  words  on  the  various  views  which  have 
been  put  forward  to  explain  the  origin  of  this  immense  series  of 
crystalline  rocks  which  we  have  just  been  considering,  asking  you  to 
bear  in  mind  that  here  we  leave  the  domain  of  fact  and  enter  that  of 
hypothesis.  As  yet  comparatively  little  is  known  of  the  great  Archaic 
System  as  a  whole,  and  every  new  investigation  yields  rich  and  unex- 
pected fruit.  Although,  as  Dr.  Kalkousky  remarks,  *  it  is  very  difficult 
to  make  our  observations  on  these  rocks  completely  objective,  yet  that  is 
the  aim  which  we  should  have  in  view,  and  we  may  then  hope,  after 
long  continued,  careful  and  thorough  investigation,  to  be  able  to  decide 
with  a  high  degree  of  probability  as  to  the  method  in  which  this  great 
system  of  rocks  originated.  Of  all  the  theories  hitherto  put  forward  to 
account  for  the  genesis  of  these  crystalline  rocks,  no  single  one  is  in  a 
position  to  give  a  satisfactory  answer  to  all  questions  regarding  them, 
and,  as  Nauman  well  says, — the  real  mode  in  which  these  primitive 
rocks  were  formed  is  still  involved  in  such  obscurity  that  they  may 
with  perfect  justice  be  termed  cryptogenous  rocks,  t 

Speaking  generally,  there  are  at  the  present  time  three  hypotheses 
maintained  by  different  schools.  According  to  the  first  of  these  the 
rocks  in  question  are  the  first  solidified  crust  of  our  planet.  The  foliated 
structure  and  banding  not  being  due,  like  the  bedding  in  more  recent 
formations,  to  aqueous  deposition,  but  to  agencies  at  work  in  the  cool- 
ing of  a  fluid  mass,  the  earth  as  is  usually  supposed  having  been  formed 
by  the  gradual  condensation  of  a  mass  of  fiery  vapour.     We  know  that 

•  Ueber  die  Erforschung  der  archftischea  Formationen — Noaes  Jahrboch  fflr 
Mineralogie,  etc.,  1880,  II  p.  1. 

t  Lehrbrich  der  Geognosie — Z welter  Band  b.  155. 
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many  undoubtedly  igneous  rocks  have  a  more  or  less  well  defined 
banded  structure  and  parallel  arrangement  of  the  constituents,  induced 
by  the  movement  of  the  rock  while  in  a  liquid  or  viscous  state.  Some 
such  motion  it  was  thought  might  produce  the  foliated  structure  seen 
in  these  gneisses  and  allied  rocks .  Of  course  since  the  earth  is  supposed 
to  have  solidified  first  at  the  surface,  the  higher  members  of  the  series 
must  be  older  than  those  on  which  they  rest.  This  hypothesis  found 
many  illustrious  supporters,  but  does  not  by  any  means  satisfactorily 
explain  the  repeated  alterations  of  different  varieties  of  gneiss,  lime- 
stone quartzite  and  other  rocks,  seen  in  the  Laurentian  system. 

Dana,  in  1843,  *  put  forward  a  modification  of  this  hypothesis.  He 
supposed  that  gneiss  and  mica  schist  bore  to  granite  a  relation  some- 
what similar  to  that  which  volcanic  tuff  and  debris  bears  to  our  modem 
lavas.  He  saw  in  these  rocks  the  products  of  great  volcanic  eruptions 
which  took  place  under  great  pressure  at  the  bottom  of  the  ocean  and 
which  were  compacted  and  altered  by  the  action  of  the  superincumbent 
waters  highly  heated  by  the  eruption.  The  enormous  extent  and  thick- 
ness of  the  primitive  formations  and  their  occurrence,  frequently  quite 
independent  of  lai'ger  granitic  masses,  do  not  favour  this  view.  Dana 
himself  subsequently  saw  reasons  for  rejecting  it,  and  says  of  the 
Laurentian  rocks  in  his  Manual  of  Geology  published  in  1875  : — "  The 
alternations  of  homblendic  and  other  schists,  with  quartzite,  limestone, 
gneiss  and  other  rocks,  prove  that  all  were  once  sedimentary  beds,  beds 
formed  by  the  action  of  moving  water,  like  the  sandstones,  argillaceous 
beds,  and  limestones  of  later  times.  They  have  no  resemblance  to  lavas 
or  igneous  injections."  And  again  "  these  Laurentian  rocks  are  made 
out  of  the  ruins  of  older  Laurentian,  or  of  still  older  Archoean  rocks, 
that  is,  of  the  sands,  clays  and  stones  made  and  distributed  by  the 
ocean,  as  it  washed  the  earliest  formed  crust  of  the  globe."  The 
second  hypothesis  has  been  ably  advocated  by  Dr.  Sterry  Hunt.  It 
agrees  in  some  respects,  though  differing  in  others,  with  the  old 
neptunian  theory  of  Werner.  Werner  taught  that  all  rocks,  eruptive, 
crystalline  and  sedimentary,  were  deposits  from  the  waters  of  a  primeval 
ocean.     According  to  this  theory  all  silicated,  stratified  rocks,  and  pro- 

*  American  Journal  of  Science — 1843,  p.  105. 
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bably  to  a  certain  extent  the  limestones  as  well,  have  not  originated 
from  the  alteration  of  either  ordinary  aqueous  sediments,  or  of  volcanic 
materials.  Furthermore,  to  use  Dr.  Hunt's  words,  the  **  conditions 
under  which  these  rocks  were  deposited  and  crystallized,  whether  in 
shallow  waters,  or  in  abyssal  depths  (where  pressure  greatly  influences 
chemical  affinities)  have  not  been  reproduced  to  any  great  extent  since 
the  beginning  of  palaeozoic  time,"  and  "  the  eruptive  rocks,  or  at  least  a 
large  part  of  them,  are  softened  and  displaced  portions  of  these  anciant 
neptunian  rocks,  of  which  they  retain  many  of  the  mineralogical  and 
lithological  characters."*  Although,  according  to  Dr.  Hunt,  the  con- 
ditions under  which  the  crystalline  rocks  were  deposited  are  not 
reproduced  at  present  on  the  earth's  surface  to  any  great  extent,  yet  we 
see  the  same  processes  goinfi;  on  in  a  much  less  energetic  form  in  the 
action  of  the  thermal  waters  of  Plombieres  and  other  localities  in 
France,  on  the  masonry  of  the  old  Roman  baths.  Various  minerals, 
such  as  apophyllite,  scolezite,  opal,  etc.,  have  been  formed  by  the  action 
of  the  heated  waterti  on  the  constituents  of  the  concrete,  and  are  found 
fllling  cavities  in  the  bricks,  as  well  as  interstices  in  the  cement. 
Daubree  considers  that  the  lime,  alumina  and  silica  of  the  minerals  so 
produced  have  been  derived  from  the  mortar  and  the  bricks,  while  the 
water  has  chiefly  furnished  the  alkalies.  These  changes  have  taken  place 
at  temperatures  not  above  70°.  The  production  of  the  crystalline 
rocks  at  a  temperature  as  low  as  this  does  not  preclude  the  possibility 
of  the  existence  of  life  on  the  planet  in  this  early  time,  indeed  Dr. 
Hunt  has  argued  that  in  the  occurrence  of  great  beds  of  iron  and 
graphite  in  the  Laurentian,  we  have  evidence  of  at  least  an  abundant 
flora.  The  process  supposed  by  this  theory  would  probably  find  an 
analogue  in  the  agencies  at  work  in  the  formation  of  mineral  veins. 

According  to  the  third  hypothesis,  which  is  at  present  very 
generally  held  in  England  and  America,  owing  largely  to  the  command- 
ing influence  of  Zell,  though  not  originated  by  him,  the  crystalline  rocks 
under  consideration  may  be  of  various  ages,  in  some  cases  comparatively 
recent^  but  have  undergone  changes  subsequent  to  their  deposition, 
often  metasomatic  in  character,  which  have  caused   them  to  become 

*  The  History  of  some  Pre-Cambr^  Bocks  in  America  and  Europe,  p.  3» 
See  also,  Chemical  and  Geological  Essays  by  the  same  author. 
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thoroughly  crystalline,  obliterating  at  the  same  time  any  organic 
remains  which  they  may  have,  and  in  many  cases  probably  did  contain. 
In  any  great  region  of  ciystalline  rocks,  although  now  tolerably  constant 
in  lithological  characters,  there  may  be,  according  to  this  theory,  altera- 
tion products  of  rock,  of  various  ages  ;  and  the  same  great  series  may 
in  one  part  of  its  distribution  be  represented  by  uncrystalline  fossilifer- 
ous  sediments,  and  in  another  by  thoroughly  crystalline  rocks,  such  as 
gneiss  or  hornblende  schist.  Two  ways  have  been  suggested  in  which 
this  alteration  might  take  place.  1st.  The  alteration  has,  according  to 
Zell,  been  induced  principally  by  the  internal  heat  of  the  earth  acting  on 
deeply  buried  sediments,  or,  2nd.  According  to  Bischoff,  the  alteration 
may  have  been  due,  not  primarily  to  any  recrystallization  by  heat, 
though  this  may  also  have  helped  to  effect  the  change,  but  to  the  action 
of  percolating  waters  from  higher  levels  holding  salts  in  solution,  and 
acting  either  at  ordinary  temperatures  or  at  temperatures  higher  than 
we  ordinarily  experience  at  the  surface  of  the  earth.  According  to 
this  theory,  we  might  have  the  same  bed  of  liraeston,e,  according  to  the 
nature  of  the  circulating  mineral  solutions,  in  one  place  altered  into 
pyroxenic  or  amphibotic  rock,  in  another  into  a  garnet  or  epidote  rock, 
and  in  a  third  into  a  quartz-feldspar  rock.*  It  is,  of  course,  supposed 
that  the  action  has  been  continued  through  immense  periods  ot  time, 
but,  although  the  time  which  has  elapsed  since  the  Silurian  is  enormous, 
it  is  not  to  be  taken  into  account  in  this  connection,  since  in  the  case 
of  our  Lauren tian,  at  any  rate,  the  metamorphism  must  have  been  com- 
pleted before  the  IFuronian  rocks  were  deposited,  since,  the  latter  in 
many  places  hold  rounded  pebbles  of  the  former,  undistingmshable  from 
the  rock  as  elsewhere  found  in  place.  Those  who  now  hold  this  theory 
generally  consider  that  both  the  interior  heat  of  the  earth  and  the 
action  of  percolating  waters  have  played  their  part  in  the  alteration. 
Some  remarkable  experiments  on  the  effects  produced  in  solid  bodies  by 
the  action  of  great  pressure,  lately  made  by  Spring,t  throws  much  light 
on  a  possible  method  of  the  crystallization  of  sedimentary  rocks. 
Among  numerous  other  interesting  results,  he  found  that  peat,  when 
submitted  to  a  pressure  of  6,000  atmospheres  was  converted  into  a  hard 

*  See  Credner.  Elemente  der  Geologle  p.  213. 

t  Bull,  de  I'Acad.  Royal  des  Sd.,etc.,  de  Belgique,  1880, 2nd  Ser.  vol.  XLIX. 
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shining  black  mass,  with  exactly  the  appearance  of  coal  and  the  scaly 
structure  which  coal  possesses.  Coal,  under  a  pressure  of  6,000 
atmospheres,  was  moulded  with  ease.  Precipitated  alumina,  dried  at  a 
temperature  of  140^,  became  fluid  under  a  pressure  of  5,000  atmospheres. 
Many  chemical  reactions  were  also  induced  by  pressure,  for  instance, 
copper  filings  and  sulphur,  when  mixed  together  and  submitted  to 
pressure,  united,  forming  a  crystalline  black  sulphide  of  copper.  A 
mixture  of  chloride  of  mercury  and  copper  filings  at  a  pressure  of  5,000 
atmospheres  imderwent  a  change  into  chloride  of  copper  and  mercury. 
Amorphous  iodide  of  mercury  under  a  pressure  of  4,000  atmospheres 
became  compacted  into  a  block,  showing,  under  the  microscope,  a  mass  of 
translucent  crystal  fragments.  It  thus  appears  that  great*  pressure  alone 
can,  in  certain  cases,  at  least — 1st,  soften,  and  even  melt  solid  bodies 
(coal,  peat,  alumina) ;  2nd,  crystallize  bodies  capable  of  assuming 
crystalline  form  (iodide  of  mercury)  ;  3rd,  induce  chemical  reactions 
(chloride  of  mercury  and  copper  filings).  All  regions  composed  of 
crystalline  schists  show  in  the  complicated  folding  and  twisting  of  their 
strata  evidence  of  having  been  submitted  to  tremendous  pressure.  In 
great  pressure  we  probably  han^e  a  very  simple  and  beautiful  explanation 
of  many  cases  of  regional  metamorphism.  In  order  to  be  so  altered, 
however,  the  original  rocks  would  have  to  contain  all  the  elements 
required  for  the  production  of  the  resulting  crystalline  schists,  since 
by  pressure  alone  the  change  could  only  be  one  of  diagenesis. 


FISHES  OF  THE  OTTAWA  DISTRICT. 


H.  B.  Small. 


Note. — The  nomenclature  adopted  is  taken  from  Jordan  and  GUbert*8 
latest  synopsis  of  the  Fishes  of  North  America, 

The  fishes  of  Canada  and  especially  of  this  district,  present  a  field 
of  observation  as  yet  very  partially  travelled,  and  one  that  will  repay 
minute  investigation.  Not  only  are  there  doubtless  species  as  yet 
unobserved  and  und escribed,  but  a  more  careful  description  and  com- 
parison of  those  already  noted  will  contribute  much  to  the  progress ,  of 
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this  branch  of  science.  The  Annual  report  of  the  Commissioner  of 
Fisheries  of  the  Dominion  contains  mach  information  valuable  to  the 
statistician  and  to  the  mercantile  community,  but  is  scarcely  adapted  to 
the  wants  oi  the  naturalist,  and  it  is  not  to  be  expected  that  such 
reports  should  do  more  than  famish  records  of  fisheries  carried  on  for 
commercial  purposes  in  various  districts*  In  this  connection  I  may 
state  that  the  report  of  1881  enumerates  tlie  catch  of  fish  during  the 
year  by  divisions  or  districts,  but  only  mentions  those  best  known  as 
marketable.  For  instance  in  the  Upper  Ottawa  and  Gatineau  division 
it  gives  the  yield  of  trout,  whitefish,  bass,  pike,  pickerel,  maskinonge, 
sturgeon  and  mixed  fish  and  the  number  of  eels.  The  value  ia  not  given, 
but  by  putting  the  lowest  estimate  on  the  yield  I  find  that  it  represents 
nearly  $25,000,  and  it  will  be  safe  to  add  to  that  at  least  $15,000  for 
the  catch  of  other  watei-s  of  this  district,  making  a  total  value  of 
$40,000. 

I  much  regret  that  my  own  personal  observations  in  the  Ottawa 
district  have  been  limited,  but  such  as  they  are  1  give  them. 

I  am  indebted  to  the  President  of  this  Club,  Mr.  Fletcher,  for 
reference  to  lists  published  by  the  Ottawa  Natural  History  Society  of 
1859 — 1863,  which  are  in  his  possession,  and  in  which  certain  fishes  are 
mentioned  as  belonging  to  the  Ottawa  district,  but  presumably  that 
meant  the  Ottawa  River  generally.  They  do  not  comprise  all  the  fish 
I  now  mention,  and  they  allude  to  three  of  which  I  am  very  dubious, 
viz.:  The  ribbon  fish,  the  splendid  pike  and  the  red-bellied  minnow, 
enumeratins;  each  of  these  as  a  different  species.  They  also  mention  the 
shad,  to  which,  however,  I  shall  allude  in  its  proper  place.  The  exis- 
tence of  these  lists  shows  how  interesting  for  reference  in  after  years 
may  be  a  compilation,  which  at  the  time  seems  unnecessary,  and  I  would 
here  remark  how  useful  it  would  be  if  each  naturalist  were  annually  to 
keep  a  record  of  all  he  sees,  confining  himself  to  the  branch  he  most 
delights  in.  This  has  been  done  as  i*egards  birds  and  the  dates  of  their 
aiTival  here  in  spring,  and  it  could  easily  be  extended  to  other  branches 
of  natural  history.  All  records  are  useful,  sooner  or  later,  if  properly 
kept,  and  many  a  little  incident,  trifling  as  it  may  seem  at  the  time, 
might  prove  of  great  value  in  determining  some  question  that  may  arise 
at  a  future  period. 
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First  of  all  comes  the  Perch  family,  of  which  the  common  or  yellow 
perch  (Perca  Americana)^  closely  resembling  its  European  name-sake, 
abounds  in  both  lake  and  river,  pond  and  stream,  varying  considerably 
in  size  and  colour,  according  to  locality  and  food.  Three  pounds  is  the 
extreme  weight  I  have  heard  of,  but  a  one-pound  perch  is  a  large  speci- 
meo.  ordinarily.  A  lake  near  Buckingham,  known  as  Donaldson's  Lake, 
is  full  of  very  £ne  perch  and  of  good  quality,  and  is  perhaps  one  of  the 
best  fishing  grounds  near  here  for  this  species.  Spawning,  in  autumn, 
these  fish  recover  so  as  to  be  in  fine  condition  in  the  early  spring  and 
even  in  the  winter,  when  they  may  be  taken  in  large  quantities  through 
the  ice.  The  sharp-nosed  perch  (Percina  Caprodes)  is  much  rarer,  but  is 
abundant  in  the  Bideau  Canal,  and  is  met  with  in  the  Bideau  and 
Ottawa  Rivers,  and  their  tributaries  occasionally.  It's  distinguishing 
features  are  chiefly  the  sharpness  of  its  nose,  long  and  narrow- 
body,  and  some  seven  dark  vertical  bands,  with  an  equal  number 
of  spots  or  irregular  bands.  DeKay  doubts  it  being  a  different  species, 
and  thinks  it  only  a  variety.  It  attains  no  size,  seldom  reaching  more 
than  three  or  four  ounces  in  weight. 

The  Dor^,  yellow  pike  perch,  or  ^asseye,  often  erroneously  called 
pickerel  {Stizostedium  Vitreum)  is  abundant  in  our  waters,  and  though 
its  habits  and  form  suggest  the  idea  of  a  pike,  it  is  really  more  of  a 
perch.  It  is  very  voracious,  excellent  eating,  frequents  the  foot  of 
rapids  or  eddies  in  rapids,  and  is  easily  taken  with  a  spoon  or  live  bait. 
Large  specimens  reach  from  8  to  10  lbs.  weight,  but  4  lbs.  is  an  average 
size.  It  is  more  abundant  in  rivers  than  lakes,  only  frequenting  the 
latter  where  streams  enter  them.  Long  trolling  lines  are  far  more  suc- 
cessful than  short  ones  for  this  fish,  as  it  has  been  proved  that  the  bait 
will  be  seized  three  times  on  the  long  line  to  once  on  the  short  one.  The 
Canadian  Dor^  (S,  Canadense)  ranging  from  1  to  4  lbs.,  with  a  few 
pale  yellow  spots  below  the  lateral  line,  and  the  grey  Dor6  (S,  Griaeum) 
of  a  greyer  colour  than  the  two  preceding,  seldom  exceeding  a  few 
inches  in  length,  are  found  where  the  common  Dor^  exists,  but  not  so 
abundantly.  They  are  met  with  in  the  Hideau,  Ottawa,  Lievres  and 
Oatineau  Rivers,  the  grey  Dor6  being  plentiful  in  the  Rideau  River. 

The  Tessellated  Darter  (Boleosoma  Ohnsiedi)  is  a  small  fish, 
never  exceeding  more  than  2  or  3  inches,  and  is  very  little  known  from 
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a  habit  it  has  of  lying  on  the  bottom.  It  has  a  series  of  black  spots  on 
its  back,  and  another  series  along  the  lateral  line.  It  frequents  clear 
springs  or  streams,  lying  for  a  while  perfectly  still  at  the  bottom,  and 
then  darting  off  with  great  velocity  after  its  prey  or  in  sport.  I  have 
found  it  in  clear  pools  and  in  several  shallow  streams  in  this  vicinity, 
and  have  watched  their  curious  habits  in  my  aquarium. 

The  Rock  Bass  ( Ainbloplites  Rupeatria)  is  well  known  in  all  the  streams 
and  rivers  of  this  locality  wherever  large  stones  abound,  or  at  the  foot 
of  mill  races  and  in  the  back  waters  of  eddies.  Its  extreme  weight 
ranges  from  one  to  one  and  a  half  pounds.  It  readily  takes  the  hook, 
biting  eagerly  at  worm,  minnow,  or  cray-fish,  especially  the  latter.  It 
also. rises  to  the  fly,  especially  in  the  dusk,  either  morning;;  or  evening. 

The  Black  Bass  ( Micropteirua  DolomienJ  ranks  high  among  the  game 
fish  of  this  vicinity,  and  is  found  in  most  of  the  waters  around  here. 
A  distinguishing  feature  over  all  other  of  its  congeners  is  a  i-ed  specie  in 
each  eye  like  a  dot  of  carmine.  "When  fully  grown  its  length  is  about 
16  inches,  and  its  weight  ranges  from  one  to  five  or  six  pounds.  It 
differs  much,  not  only  in  colour  but  in  form,  according  to  the  water  it 
frequents.  It  is  a  very  active  fish,  and  when  hooked  often  leaps 
violently  out  of  the  water.  It  generally  lies  close  to  the  bottom  in  still 
water,  or  is  found  frequentUig  the  foot  of  rapids.  Both  the  rock  and 
black  bass  exhibit' what  may  be  called  a  parental  affection  for  their 
helpless  offspring  when  they  first  appear,  and  are  very  tenacious  of  the 
spot  they  have  selected  as  a  breeding  place,  safling  back  and  forth  to 
keep  off  all  other  finny  intruders.  I  have  often  noticed  a  circular 
sandy  space  amidst  stones  at  the  bottom  of  a  clear  pool  in  our  rivers, 
with  a  pair  of  bass  hoveling  over  it.  These  bare  places  are  where  the 
spawn  is  deposited,  and  may  be  accounted  for  by  the  fish  having  Removed 
all  obstacles,  rolling  them  to  one  side  or  the  other  either  with  the  mouth 
or  by  rubbing  their  belly  backwards  and  forwards  over  the  spot,  and  so 
forming  a  circular  wall  or  bank.  After  the  young  fry  appear,  the  parent 
fish  watch  them  for  a  few  days  till  they  are  strong  enough  to  hide 
themselves  in  natural  cover,  and  the  hatching  place  is  then  abandoned. 
Numbers  of  these  places  may  be  seen  in  any  pool  where  bass  abound. 
Whilst  watching,  if  any  other  fish  appear,  an  attitude  of  defence  ia 
assumed  by  the  erection  of  the  spines  of  the  dorsal  ^n^  and  the  rigidity 
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of  the  pectorals,  when,  like  an  armoured  knight  of  old,  the  fish  after 
poising  itself  thus  for  a  moment,  makes  a  sudden  charge  at  the  object  of 
its  attack,  I'epeating  it  over  and  over  again  till  the  intruder  withdraws. 
Some  very  fine  black  bass  are  to  be  found  in  the  deep  water  of  the  dam 
above  Hogsback  on  the  Rideaii,  and  in  the  bays  of  the  Ottawa.  The 
Gratineau  and  Lievre  are  too  washy  for  bass  to  lie  there.  In  the  lakes 
of  the  Eideau  River,  and  in  the  lakes  of  Ottawa  County  very  large  ones 
are  caught,  Lake  Bernard  being  perhaps  one  of  the  most  prolific  places. 
A  very  large  specimen  was  on  exhibition  in  Mr.  Esmonde's  window 
last  summer,  caught  in  Lake  Bernard,  and  weighing  5  lbs.  8  J  oz.,  being 
one  of,  if  not  the  largest,  on  record  here. 

The  Oswego  or  Spotted  Bass  (Micropterus  SalmoidesJ  is  somewhat 
similar  to  the  foregoing,  but  has  a  larger  head  and  wants  the  red  spot  in 
the  eye.  The  body  also  is  more  oval,  and  thinner.  It  abounds  in  the 
Rideau  Canal,  and  is  found  in  all  the  rivers  here,  but  more  sparingly. 
Large  ones  are  taken  in  Leamy's  Lake  weighing  up  to  2  lbs.  The  flesh 
is  watery,  flaky,  and  insipid. 

The  Sunfish  (Lepomis  Gihhosus)  which  is  said  to  derive  its  name' 
from  its  fondness  for  basking  in  the  sun  in  shoal  water,  is  common 
everywhere  except  in  the  sharp  running  mountain  streams  of  the 
Laurentian  range,  and  yet  I  remember  once  being  horribly  disappointed 
when  trout  fishing  below  Old  Chelsea,  at  finding  after  a  smart  tug  at  my 
line  in  an  old  disused  weir  beside  an  obsolete  tannery,  a  miserable  little 
sunfish  instead  of  the  expected  trout.  It  may  *be  called  from  its  colours 
a  very  beautiful  fish,  is  lively  and  active,  and  as  Jardine  says,  it  vies 
in  beauty  and  brightness  with  tropical  fishes.  It  is  a  very  amusing^ 
subject  for  an  aquarium  where  it  soon  asserts  its  superiority  by  its 
boldness,  but  is  very  destructive  to  any  soft  finned  fish  therein, 
persecuting  them  whenever  they  approach  the  quarters  it  has  taken  up. 
In  its  natural  state,  individuals  will  sometimes  take  up  a  position  under 
a  large  stone,  or  at  the  foot  of  a  rock,  and  act  as  a  kind  of  police  for  a 
certain  distance  on  either  side,  darting  out  with  fins  bristling  and 
driving  away  intruders.  A  prominent  feature  about  the  sunfish  is  a 
black  spot  terminating  in  bright  scarlet  on  the  lower  end  of  the  gill 
cover,  and  its  throat  and  belly  are  of  an  orange  and  gold  colour,  with 
occasionally  a  blueish  tinge  in  certain  lights,  from  which  latter  it  has 
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not  inappropriately  been  compared  to  the  humming  bird.  A  smaller 
fish,  the  Pond  fish  (Lepomis  Anrtttis),  with  a  body  more  robust  and 
thicker  than  the  preceding  is  found  often  associated  with  it,  and  almost 
as  numerous.  Its  throat  and  belly,  however,  are  of  a  pale  whitish 
colour,  and  the  absence  of  the  scarlet  spot  on  the  gill  cover  is  an  easy 
means  of  distinction.  These  fish  are  the  joy  of  the  youthful  angler, 
and  in  catching  them  it  is  very  questionable  if  the  older  disciple  of  the 
rod  bent  only  on  game  fish  has  half  the  pleasure  of  the  school  boy. 

The  common  Bullhead  (Uranidea  Cognata)  is  a  small  repulsive 
looking  fish  very  little  known  from  its  habit  of  secluding  itseU  beneath 
stones  in  sharp  running  streams.  It  seldoms  exceeds  2  or  3  inches  in 
length,  has  a  broad,  flat  head,  one-third  the  length  of  the  body,  and 
furnished  with  two  curved  spines.  The  gape  of  its  mouth  is  very  large, 
and  eyes  large  and  prominent,  which  give  it  the  appearance  of  looking 
upwards.  Its  body  diminishes  from  the  head  and  becomes  compressed 
towards  the  tail.  The  only  places  where  I  have  met  with  this  fish  are 
in  a  small  stream  north  of  Buckingham,  and  in  the  Chelsea  trout  stream. 
That  they  are  not  abundant  is  evident  from  the  fact  that  I  do  not 
remember  ever  taking  more  than  four  specimens  in  the  two  localities  in  ail 
my  fishing  experience  there,  three  of  which,  if  my  memory  serves  me 
right,  were  in  the  Buckingham  stream.  It  is  doubtless  to  be  met  with 
around  here,  but  is  one  of  the  fish  that  require  looking  for,  and  even 
then  is  likely  to  elude  ordinary  search.  It  is  not  improbable  that  other 
species  of  this  family,  two  of  which  are  known  in  the  North-West,  may 
be  found  here,  and  this  is  one  of  the  genera  that  would  repay  investi- 
gating. 

The  four  spined  Stickleback  {Apeltes  Qitadracus)  and  the  five 
or  six  spined  Stickleback  (Fucalia  Inconstana)  are  so  common  in 
ditches,  brooks  and  ponds,  and  especially  in  Lake  Flora  in  Hull,  that 
they  are  the  object  of  persecution  by  every  unbreecbed  urchin  who  can 
procure  a  crooked  pin  and  a  yard  or  two  of  thread  on  a  willow  twig. 
A  peculiarity  of  this  genus  is  that  they  do  not  deposit  their  spawn  on 
the  bottom  like  other  fish,  but  actually  build  a  globular  nest  of  water 
weeds  and  conferva  about  the  size  of  a  musket  ball,  balanced  or  fixed 
between  rushes,  or  in  a  tuft  of  submerged  grass  or  aquatic  weeds.  Dr. 
Foitin,  in  his  notes  on  this  fish,  says,  that  the  building  of  the  nest  is 
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entrusted  to  the  male,  and  that  several  females  deposit  their  eggs  in  the 
same  nest ;  that  a  single  male  impregnates  all  the  eggs  of  one  nest,  and 
that  he  has  to  defend  them  against  the  voracity  of  ether  fish,  and  even 
of  the  females  themselves  till  they  are  hatched,  his  vigilance  only  ceas- 
ing when  the  young  are  able  to  provide  for  their  own  safety.  Of  the 
accuracy  of  this  I  cannot  speak  with  any  certainty ;  Dr.  Dawson  is 
inclined  to  believe  that  the  carefully  built  nest  may  have  for  one  of  its 
objects,  to  guard  against  the  destruction  of  the  embryo  in  the  ova  by 
microscopic  animalculse.  The  same  writer  affirms  that  when  irritated 
or  alarmed^  it  will  remain  motionless  over  some  part  of  the  bottom 
resembling  its  own  colour,  which  it  possesses  the  power  of  deepening 
almost  into  black. 

The  Sheeps-head  {Uaploidonoius  Grunniens)  is  found  in  the  Ottawa, 
but  is  by  no  means  common,  though  formerly  it  is  said  to  have  been  quite 
abundant.  Last  summer  some  very  fine  specimens  were  to  be  seen  at  the 
fish  stalls,  taken  from  the  river  near  Templeton.  Its  back  is  consider^ 
ablj  arched,  giving  it  the  appearance  of  a  white  bass,  eyes  large  and 
mouth  small.  A  peculiarity  about  this  fish  is  that  the  first  ray  of  the 
spinous  or  prickly  portion  of  the  dorsal  fin  is  short,  the  third  longer 
than  the  second,  and  so  in  proportion  till  the  ninth  is  longest  of  all. 
It  is  sometimes  called  erroneously  white  bass  and  white  perch. 

The  Catfish  genus  will  reward  the  student's  careful  examination  of 
every  individual  that  falls  under  his  notice,  for  the  scientific  world  is 
yet  in  doubt  as  to  the  number  of  species  that  compose  it.  The  channel 
catfish  (Jctcdurus  Lacustris)  is  met  with  in  the  Ottawa  River,  in  the 
deep^t  parts  or  channel,  and  specimens  of  it  may  occasionally  be  seen 
in  our  market  of  ten  lbs.  weight  and  upwards,  but  a  fish  of  over  4  lbs. 
weight  is  a  large  one  for  these  waters,  although  in  the  south  and  west 
they  attain  an  enormous  size.  Its  forked  tail,  one  lobe  of  which  is 
slightly  longer  than  the  other,  easily  distinguish  it  from  the  common 
catfish  {Amiunis  Ca<t«),  which  is  very  common  in  any  water  with  a  muddy 
bottom.  A  peculiarity  about  it  is  that  occasionally  its  ventral  fins  are 
wanting.  Another  strange  feature  is  that  in  early  spring  it  burrows 
into  the  bank  and  forms  a  semi-circular  dam  of  mud  and  clay  in  front 
of  its  burrow,  with  an  aperture  to  swim  in  and  out  of.  In  this  burrow 
the  female  deposits  her  spawn,  and  the  only  portion  visible  outside  the 
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burrow,  is  the  barbels  which  are  in  constant  motion.  It  falls  at  this 
time  an  easy  prey  to  the  spear,  and  to  many  prowling  animals.  I  find 
some  six  other  species  of  this  genus  described,  and  I  em  inclined  to 
think  that  two  at  least  of  them  {A.  Fullus)  the  brown,  and  (A.  tiatalis) 
the  black  catfish,  exist  in  the  waters  round  here. 

The  Chub  Sucker  (Erimyzon  ^ucetta)  or  small  chub,  is  common  in 
rapid  dashing  streams  especially  in  the  south  side  of  the  Ottawa,  and  in 
the  early  spring  is  abundant  in  the  waste  water  stream  from  Hart- 
well's  Locks,  and  in  .many  of  our  small  rapid  streams.  It  is 
very  difierent  from  the  fish  ordinarily  known  in  our  rivers  as  the 
chub,  which  will  be  mentioned  presently,  and  which  is  really  the  Koach- 
dace.  The  long  finned  Sucker  (Carpiodea  Cypi^nua)  seems  to  be  a 
connecting  link  between  the  chub  and  sucker  family  resembling  both, 
and  is  not  uncommon. 

Of  the  Sucker  family  several  species  frequent  our  waters  here.  The 
common  sucker  {Cataaiomus  Commeraoni)  attains  a  weight  of  from  3  to 
4  lbs.,  but  its  flesh  is  soft.  It  is  one  of  the  first  fish  that  can  be  caught 
in  spring.  The  rock  Sucker*  (a  variety)  has  a  firm  flesh,  and  is  freer  from 
small  bones.  It*is  found  in  the  shallows  of  the  Hideau  and  Ottawa  and 
in  the  Gatineau.'and  attains  a  weight  of  5  or  6  lbs.  The  pale  Sucker* 
(a  variety)  inns  up  the  sluggish  streams  from  the  larger  rivers  as 
soon  as  the  thaw  sets  in  in  spring,  but  is  insipid.  The  long  nosed 
Sucker,  (C  Longiroatris)  is  a  smaller  fish  seldom  exceeding  5  or  6  inches, 
frequenting  the  smaller  streams,  and  is  sometimes  called  the  brook- 
sucker.*  It  is  veryjuseful  in  an  aquarium,  where  it  acts  as  a  scavenger, 
clearing  up  Ihejrefuse  of  other  fish.  A  curious  habit  it  possesses  is 
drawing  in  by  suction  a  small  portion  of  fine  clean  sand  from  the  bottom, 
and  transportmg  it  to  another  part  of  the  aquarium  where  it  deposits 
it  by  blowing  it  out  and  then  returning  for  more.  The  homed  Sucker 
(a  variety)  is  found^^^in^our  rivei-s,  but  is  not  so  abundant  as  the 
other  species.  It  has  a  number  .of  tubercles  on  its  head  (hence  its 
name)  the  use  of^which  is  not  apparant,  but  which  are  thought  to  be 
merely  a  sexual  distinction.  The  large  scaled  Sucker  {Moocoatoma 
Macrolepidotum)ia  taken  in  the  Ottawa, [and  attains  a  weight  of  7  or  8  lbs. 

*  These  are  local 'names. 
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It  is  easily  distinguishable  by  its  large  scales,  firm  ap}>earaiice,  and  closely 
resembles  the  carp  of  Europe.  Tt  and  the  rock  Sucker  are  the  two  best 
fish  of  the  genus  for  eating. 

The  Roach  Dace  {Senwtilus  BuUoris)  is  the  fish  erroneously  called 
chub  ;  it  is  abundant  in  the  rapids  of  all  our  rivers  where  it  affords  good 
sport,  taking  equally  well  a  worm,  a  fly,  or  a  grasshopper.  Its  average 
full  size  is  from  1  to  I J  lbs.  in  weight.  The  Redfin  or  Rough  head  (Minnilixs 
Comutus),  frequents  deep  holes  or  pot-holes  of  rapid  streams  associated 
with  brook  trout.  It  has  a  leathery  mouth,  and  is  abundant  in  the 
Gatineau,  Blanche,  and  all  tributaries  of  large  rivers.  It  is  plentiful  in 
the  pools  of  the  Chelsea  trout,  stream  where  the  water  is  still  and  muddy 
bottomed,  and  is  very  destructive  to  the  ova  of  trout.  Numerous 
tubercles  on  its  head  give  it  the  appearance  of  being  covered  with 
minute  prickles.  It  is  sometimes  called  horny  dace  or  horned  chub. 
The  black  nosed  dajce{Rhimcthi/8  Atronasus)  known  generally  as  the  bi*ook 
or  striped  minnow  is  abundant.  This  fish  sometimes  has  a  rich  orange 
colouring  on  its  belly,  and  in  some  specimens  this  is  so  sharply  marked 
as  to  have  given  rise  to  the  idea  of  the  existence  of  a  different  species  to 
which  the  name  of  red  bellied  minnow  (Chrosomus  Erythroga8ter)\iB:&  been 
given.  In  an  Ottawa  paper  of  1866  is  an  aHicle  entitled  "Notes  on  the 
lakes  and  lake  fishes  in  the  vicinity  of  Ottawa,  by  a  member  of  the 
Isaac  Walton  Club,"  the  writer  of  which,  I  fancy,  was  the  late  Dr.  Van- 
Cortland.  As  the  first  part  treats  of  this  fish,  I  quote  it  here' : — "In 
the  Village  of  Hull,  immediately  behind  the  drying  grounds  of  Eddy^s 
pail  factory,  deep  seated  in  a  rocky  crater,  there  is  a  sheet  of  water  which 
although  only  about  two  acres  in  extent  has  acquired  par  excellence  the 
name  of  Minncw  Lake.  Until  lately,  and  since  the  adjacent  ground  has 
been  built  upon  and  so  disfigured  by  those  tinder  boxes  which  con4> 
stitute  Wright's  Town,  it  was  a  most  beautiful  and  inviting  object  to 
look  down  upon  from  the  surrounding  cliffs,  which  on  the  eastern  side 
rise  perpendicularly  to  a  considerable- height,  the  highest  portion  of  the 
rock  being  some  70  feet  above  the  watnr.  During  the  spring  freshets 
an  imperfect  communication  is  effected  by  a  sluggish  outlet  with 
Brigham's  Creek  which  it  taps  at  the  natural  cave  just  behind  the  stone 
house  at  the  old  distillery  causeway,  but  which  in  the  summer  season  being 
nearly  dried  up,  answers  another  and  a  very  different  purpose,  namely^ 
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that  of  securing  an  inviting  retreat  for  the  innoxious  ringed  water 
snakes  which  in  great  numbers  glide  all  gracefully  amongst  the  ramifi- 
cation of  its  dank  sub  soil.  The  fish  from  which  the  lake,  or  rather 
pond,  takes  its  name  are  not  true  minnows  but  the  black  nosed  dace, 
which  literally  swarm  in  its  waters.  They  are  daily  captured  in 
hundreds,  and  yet  without  any  apparent  diminution  in  their  numbers. 
Together  with  them,  but  in  much  smaller  quantities,  is  found  a  very 
beautiful  little  fish,  and  whose  location,  as  far  as  I  have  seen,  is  limited 
to  this  circumscribed  basin,  th^  scarlet  bellied  minnow  {LeucisiMS 
Eryihrogaater),  They  are  taken  either  with  a  minnow  hook  or  dip  net, 
and  when  placed  in  an  aquarium  as  objects  of  attraction,  are  not  far 
behind  their  well  known  congeners  the  gold  fish.  In  their  habits  they 
differ  from  their  other  lacustrine  companions,  inasmuch  as  they 
descend  into  the  deep  water  much  earlier  and  rise  again  to  the  surface 
later  in  their  respective  seasons."  Now,  T  think  this  fish  is  only  a  variety  of 
the  blacknosed  dace,  and  1  have  taken  similar  fish  in  the  quarries 
near  Montreal,  and  had  them  in  my  aquarium.  The  shining  dace 
{MinnUua  HubeUtis)  known  also  as  the  white  minnow  is  abundant, 
and  its  young  or  small  fry  are  the  fish  which  throng  the  edge  of  wharves, 
and  shallow  water  below  locks,  where  they  can  be  taken  abundantly 
with  the  scoop  net.  A  very  small  dace  (L.  Pigmoeus  V)  pigmy  dace  or 
small  minnow  is  very  abundant  in  shallow  water,  where  it  is  fre- 
quently left  high  and  dry  after  floods  in  large  numbers. 

The  ^\imev,{Not€migonu8  Chrysoleucas)  is  a  very  handsome  fish,  with 
a  brilliant  lustrous  white  or  golden  tinge  all  over  it.  Its  scales  very 
easily  rub  off  in  handling.  It  is  an  ornament  to  the  aquarium.  It  is 
found  in  all  our  streams  in  calm  water,  but  is  not  very  abundant,  it 
being  eagerly  devoured  by  fish  of  prey  and  proving  a  tempting  bait. 

Of  minnows  proper  there  is  only  one  species,  the  black  minnow 
or  barred  minnow  {Umbra  Limi),  These  fish  are  very  tenacious  of 
life.  They  are  not  as  abundant  here  as  in  the  St.  Lawrence,  but  I 
have  found  them  in  the  clay  pits  near  the  Rideau  River,  and  in  the 
lagoon  east  of  the  canal  near  Hogsback,  as  well  as  in  small  streams, 
running  into  the  Lievre  and  Ottawa  Rivers.  These  fish  partially 
bury  themselves  in  the  mud  in  dry  weather  and  are  very  hardy.  They 
possess  a  peculiar  habit  of  balancing  themselves  in  midwater,  witih  the 
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pectorals  in  perpetual  motioD,  and  will  at  times  dart  violently  to  the 
surface  and  down  again  instantaneously,  remaining  a  long  time  without 
going  to  the  surface  to  respire.  They  are  an  excellent  bait  for  bass 
fishing. 

The  Pike  {Eaox  Reiiculatua)  is  a  well  known  fish  everywhere,  but 
it  is  an  undecided  question  whether  the  pike  of  this  country  and  of 
Europe  are  the  same,  or  different  species.  I  think,  however,  there  is 
very  little  essential  difference.  What  has  been  styled  in  this  country 
as  a  different  speci?s  of  pike,  namely,  the  splendid  Pike  {E.  Phaleratus)^ 
is,  I  believe,  the  ordinary  pike  in  vaiious  stages  of  growth.  Another 
species,  the  northern  Pike,  (E.  Lucius)  is  met  with  here  occasionally.  ^  It 
is  a  noticeable  fact  that  the  dorsal  fin  of  the  pike  is  placed  '^ery  far  back, 
thus  greatly  facilitating  his  movements  through  the  weeds.  There  are 
two  peculiarities  connected  with  this  fish  not  perhaps  generally  known, 
the  one  that  he  is  during  the  summer  particularly  listless,  basking  near 
the  surface,  when  no  bait,  however  tempting,  can  allure  him ;  in  fact 
he  rather  retreats  or  backs  from  it.  Now,  at  this  period,  small  fry  are 
commencing  their  active  existence,  and  this  listlessness  looks  like  a 
marked  feature  in  fish  economy,  for  the  small  fry  at  this  time  swim 
around  him  with  apparently  total  unconcern.  These  remarks  refer 
more  particularly  to  pike  in  shallow  water,  as  in  the  lakes  and  deep 
rivers  this  habit  is  not  noticeable.  The  other  peculiaiity  is  that  during 
the  fall  it  spends  the  daytime  in  deep  water,  and  at  night  in  the  shallowest 
water  along  the  shore,  frequently  coming  so  near  land  as  to  display  its 
fins.  What  its  object  in  so  doing  can  be  is  hard  to  say  :  some  think  it 
is  to  enjoy  the  warmer  temperature  of  the  shallow  water,  and  others 
think  it  is  for  the  purpose  of  watching  for  and  capturing  small  land 
animals  that  come  to  the  water's  edge  at  night.  It  cannot  be  for 
spawning,  as  that  takes  place  in  spring.  I  am  rather  inclined  to  the 
beKef  that  its  object  is  to  rid  itself  of  parasites,  by  rubbing  on  gravelly 
bottoms  and  shoals.  There  is  much  confusion  between  the  pike  and 
his  cousin  the  Maskinong^  {E,  NohUior)  for  which  overgrown  pike  are 
often  mistaken,  but  any  person  who  has  seen  the  two  fish  alongside  can 
always  afterwards  distinguish  them.  Its  mandibles  are  larger  than 
those  of  the  pike,  tail  more  forked  and  larger,  or  lunate,  while  that  of 
the  pike  is    bilobed,  back  of  a  dark  grey,  and  its  sides  lighter  and 
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blotched  with  black.  Its  flesh  is  much  firmer,  and  it  attains  the  largest 
size  of  all  fish  in  this  district,  if  we  except  the  sturgeon.  It  is  found  in 
the  Ottawa  and  Eideau  Eivers,and  in  the  Canal,andin  the  lakes  connected 
with  the  Gatineau  and  Lievres  Rivers.  Its  name  is  said  to  be  derived  from 
the  Ojibway  (Maska  nonja),  long  snout ;  the  early  French  settles  called 
it  (masque  lariffue),  or  long  visage.  Ordinary  bait  presents  no  attraction 
in  the  larger  fish,  and  a  fish  of  one  or  two  pounds  should  be  used  to 
catch  the  large  ones,  or  a  spoon  twice  the  size  of  those  ordinarily  used. 
Near  the  Quio  is  one  of  the  best  fishing  gi'ounds  for  this  fish,  but  very 
large  ones  are  taken  in  the  Rideau.  Mr.  Lapointe  tells  me  the  largest 
maskinong6  Jie  has  ever  offered  ior  sale  was  42  lbs.  Pike  equalling  in 
weight  the  largest  maskinong^  are  recorded  by  early  writers,  such  as 
that  described  by  Pliny,  taken  in  the  Rhine,  which  weighed  1,000  lbs. 
and  was  caught  with  a  hook  attached  to  a  chain  (catenato  hamo)  and 
drawn  out  by  oxen  {bourn jugis).  That  fish  surely  must  have  been  a 
sturgeon,  and  if  weighed,  the  scales  must  have  been  of  doubtful  veracity  ! 
Whether  the  common  Salmon  {Salmo  Saia/r)  was  ever  abundant  in 
the  Ottawa  River  prior  to  its  sawdust  and  mill  refuse  pollution  is  a 
question  on  which  history  is  silent,  as  far  as  any  authentic  data  can  be 
given  j  but  that  they  did  frequent  it  there  is  no  doubt,  as  the  name 
Salmon  River  was  retained  by  a  small  tributary  neai  Montebello,  long 
after  the  native  fish  had  abandoned  its.  waters.  A  few  yeare  ago 
experiments  were  tried  for  restiocking  that  stream  by  artificial  means, 
and  our  worthy  Commissioner  of  Fisheries  interested  himself  largely  in 
the  undertaking.  For  the  first  two  years  after  the  young  fry  had  been 
turned  out,  there  was  every  promise  of  success ;  the  young  fish  were 
healthy  and  grew  perceptibly.  The  third  year,  however,  was  one  of 
great  drought,  and  although  during  the  spring  and  early  part  of  the 
summer  several  small  salmon  were  found  in  the  fishermen's  nets,  later 
on  the  water  fell  so  low  and  became  so  warm  that  no  fish  of  the  salmon 
tribe  could  live,  and  in  the  following  year  they  seemed  to  be  extinct. 
The  venture  however  was  again  tried,  and  for  two  seasons  numerous 
small  salmon  in  various  stages  of  growth  were  seen.  In  the  fall  of  the 
second  year,  misfortune  again  doomed  the  fish  to  destruction.  There 
was  at  the  head  of  Salmon  River  a  lumber  dam  which  backed  the 
waters  of  the  main  stream  into  a  long  swampy  strip,  separating  the 
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stream  from  a  neighbouring  group  of  lakes  for  the  purpose  of  filling  tho 
channels  to  float  logs  down  to  the  Ottawa  River.  A  wire  grating  was 
placed  across  the  mouth  of  the  main  water-course,  and  a  gate  with  a 
wire  screen  was  fixed  in  the  dam  to  keep  out  the  coarse  fish  abounding 
in  the  drowned  land  and  small  lakes.  These  barriei*s  were  removed  in 
the  fall  by  some  mischievous  hand,  and  the  river  below  soon  swarmed 
with  fish  of  prey.  On  one  day  in  the  following  summer,  Mr.  Whitcher 
informed  me  he  killed  some  40  pike  in  the  stream,  and  out  of  one  fish 
of  about  6  lbs.  weight  he  took  17  young  salmon  of  small  size.  Finding 
it  impossible  to  rid  the  river  of  its  new  inhabitants,  no  attempt  to 
restock  it  has  been  made,  but  the  fact  was  abundantly  proved,  that  if 
unmolested,  salmon  would  live  and  thrive  there. 

Mr.  Whitcher  has  subsequently  reared  in  small  ponds  on  his  own 
grounds  here,  California  and  Lake  Ontario  Salmon,  and  his  experiments 
with  them  are  of  great  interest.  In  three  years  they  have  grown  from 
1  to  10  inches,  but  he  says  they  seem  stunted  in  growth  and  their  taste 
is  insipid.  At  certain  times  the  instinct  of  migration  is  strong  upon 
them,  and  they  then  constantly  endeavour  to  escape  from  their  enclo- 
sures, by  leaping  out  on  to  the  grass  on  the  side  nearest  the  Rideau 
River,  the  ponds  being  near  the  latter,  as  if  they  knew  that  their  means 
of  migration  lay  in  that  quarter. 

Of  the  brook  trout  of  this  district,  only  one  species  is  acknow- 
ledged, but  I  am  inclined  to  think  that  there  are  really  several  species 
in  existence  here  if  properly  examined  ;  yet  a  careful  investigation 
might  show  they  are  only  varieties.  The  common  trout  {Scdvelinus  Fonti- 
nalia)  is  well  known  in  the  lakes  and  small  rapid  streams  of  the  Lauren- 
tian  Mountains  ;  its  belly  is  a  silvery  white  with  vermillion  dots  and 
yellow  spots  in  the  vicinity  of  the  lateral  line.  Its  flesh  is  white.  The 
red  bellied  trout  {Salmo  Erytlirogaater)  has  its  sides  of  a  bronze  colour 
with  rich  salmon  colour  spots,  intermixed  with  crimson,  belly  of 
brilliant  reddish  orange,  and  its  flesh  an  incarnate  red.  It  has  been 
confounded  with  the  ordinary  brook  trout  and  looked  upon  as  only  a 
variety,  but,  independent  of  other  considerations,  DeKay  says,  the 
regularity  and  brilliancy  of  its  colours  renders  it  proper  to  designate  it 
by  a  distinct  specific  name.  Jordan  considers  it  only  a 
variety.       Various   causes   have   been  assigned  for  the  great  variety 
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of  colour  in  individuals  of  both  species,  one  being  differencer 
of  food,  and  another  of  water ;  the  latter  probably  has  the  most  to 
do  with  it,  as  we  know  that  trout  that  inhabit  ponds  or  lie  in  deep 
pools  under  cover,  are  dark  coloured  externally,  and  those  in  clear 
streams  ininning  over  sandy  bottoms,  are  light  and  vivid  of  colour. 
Trout,  moreover,  inhabiting  still,  sluggish  waters,  dams  and  lakelets,  are 
of  stouter  proportions  than  those  of  rapid,  tumbling  streams.  The 
difference  is  remarked  by  all  who  have  fished  the  waters  of  Ottawa 
County,  those  of  the  lakes  being  deep  of  body  and  proportionately  short, 
while  those  taken  in  the  outlets  are  longer  and  afford  more  sport  when 
hooked.  No  trout  are  found  in  the  waters  south  of  the  Ottawa,  east  of 
the  Chats,  where  the  Laurentides  cross  the  river,  whilst  above  that  they 
abound  in  the  streams  on  both  sides.  I  have  as  my  authority  the  late 
Dr.  VanCortlandt  for  stating  that  though  they  have  been  placed  in 
streams  on  the  south  shore,  they  never  lived  there  any  time.  The 
reason  for  this  probably  lies  in  the  fact  that  from  the  different  geological 
formations  of  the  country  on  the  two  sides  of  the  Ottawa,  the  streams 
to  the  south  are  more  liable  to  be  filled  with  surface  water  which  the 
trout  cannot  endure,  and  neither  are  they  ordinarily  as  limpid  and  pure 
as  the  mountain  streams  and  lakelets. 

Of  the  Lake  or  Salmon  trout  in  this  district  little  is  really  known 
as  to  species.  I  can  only  find  one  kind  alluded  to  as  abundant,  namely, 
the  lake  Trout,  {Salvelinua  Naymacush)  which  is  found  in  most  of  the 
larger  lakes  in  Ottawa  and  Pontiac  Counties,  and  occasionally  in  the 
lievre  and  Gatineau,  but  always  near  the  outlet  of  a  lake.  It  attains 
a  large  size,  though  its  average  full  weight  in  these  waters  is  from  8 
to  12  lbs.  One  was  brought  into  Buckingham  by  some  Indians  a  few 
years  ago,  which  weighed  close  on  to  30  lbs.,  and  in  a  paper  read 
before  the  O.  N.  H.  Society  in  1865  specimens  of  those  fish  are  men- 
tioned from  the  Opeongo  of  between  50  and  60  lbs.,  and  a  specimen  that 
had  been  caught  that  summer  in  Meach's  Lake  weighing  23  lbs.  There 
is  a  trout  locally  known  as  the  grey  trout  abundant  in  many  of 
the  lakes  north  of  us,  seldom  attaining  more  than  4  or  5  lbs. 
weight.  I  am  firmly  of  opinion  that  several  species  of  lake 
trout  inhabit  our  waters,  and  that  it  only  requires  examination  of 
distinguishing  features  to  define  them.     All  the  lake  trout  lack  the 
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activity  of  brook  troat,  and  afford  but  little  sport  when  hooked. 
Spearing  in  autumn,  when  the  fish  come  in  the  shallows  to  spawn, 
threatened  not  many  years  ago  to  extirpate  them  entii'ely  in  some  of* 
the  more  accessible  lakes,  and  I  have  known  of  parties  going  up  to 
Whitefish  Lake  on  the  Lievre  for  that  purpose,  who  returned  with 
several  barrels  as  their  spoil.  Thanks,  however,  to  the  watchful 
supervision  of  the  Government,  spearing  is  an  evil  of  the  past,  or  at 
least  nearly  so,  and  there  is  a  prospect  of  our  lakes  again  becoming 
productive. 

The  Whitefish (Core^onti*  Clupeiformis)  is  found  in  many  of  the  lakes 
of  the  Gatineau  and  Lievre  district,  where  it  is  both  netted  and  speared, 
as  it  rarely  takes  a  bait,  and  I  have  never  heard  of  an  instance  of  the 
true  whitefish  being  thus  taken.  Its  food  consists  principally  of  aquatic 
algoe  and  small  molluscs.  I  have  found  remains  of  the  cyclas  in  the 
stomachs  of  some  I  have  examined.  This  fish  is  too  often  confounded 
in  name  witR  a  fish  canght  abundantly  in  the  Ottawa  in  summer,  but 
which  is  really  another  genus,  being  a  fresh  water  herring,  or  moon-eye, 
{Hyodon  Tergisus).  This  fish  affords  excellent  sport  in  July  and 
August,  taking  a  grasshopper  and  worm  eagerly.  It  is  very  similar  to, 
but  smaller  than  the  lake  herring  {Hyodon  Alosoides),  which  is  one  of 
the  fish  of  this  district,  and  generally  called  by  the  ordinary  name  of 
Whitefish. 

The  Shad  (Alosa  SapidUsima)  is  another  fish  which  is  of 
doubtful  question  as  coming  up  the  Ottawa  above  Grenville. 
They  are  well  known  as  frequenting  the  Ottawa  up  to  Carillon, 
but  above  that  only  a  stray  fish  once  in  a  way  probably 
ascends,  and  the  beds  of  sawdust  which  extend  everywhere  above 
Carillon  would  hardly  invite  these  delicate  fish  to  puraue  their  wander- 
ings any  further.  1  find  the  shad  recorded  in  lists  of  1860,  but  then 
there  was  no  limit  assigned  to  these  lists,  simply  "fishes  of  the  Ottawa." 

We  now  come  to  one  of  the  most  curious  fish  peculiar  to  the  waters 
of  this  continent,  the  Gar-fish  (Lepidosteus  Oaseua).  It  is 
found  in  the  Ottawa  Hiver  and  its  tributaries,  although  far  more 
abundantly  in  the  former  than  the  latter.  It  is  the  best  living  exempli- 
fication of  the  old  fossil  bony  scaled  ganoids  of  Agassiz — fishes  clad  in 
a  complete  suit  of  enamelled  armour,  which,  beginning  in  the  Devonian 
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geological    system,  attained  their  maximum  in  Mesozoic  times.     Hugh 
Miller  in  his  lectures  on  geology  says,  "It  would  almost  seem  as  if  the 
lepidosteus  had  been  spared  amid  the  wreck  of  genera  and  species,    to 
serve  as  a  key  by  which  to  unlock  the  marvels'of  the  icthyology  of  those 
remote  periods  of  geological  history  appropriated  to  the  dynasty  of  fish." 
The  manner  of  seizing  their  prey  differs  from  that   usually  observed  in 
fishes  and  resembles  that  of  reptiles ;  instead  of  taking  their  food  at  once 
with    open    mouth,    they    hold    it    crossways    until    by  a   series  of 
movements    it    is    placed   in   a  proper  position  for  being  swallowed 
in  the  manner   of  alligators    and  lizards.       The    ball  of  food  is  also 
seen    to    distend    the    body    as    in    snakes.       The  vertebral  column 
of  this   fish   is   more  perfectly   ossified   than   in    any    other  existing 
species,    and    the    vertebne    are    remarkable    as  being  opiathoccelian 
in  type,  i.e.,  hollow  behind  and  convex  in  front.     Its   scales  are  thick, 
smooth  and  firmly  attached   to  each  other  by  their  upper  and  lower 
mai-gins,  and  of  a  stony  hardness,  in  fact  a  perfect  coat  of  fiiail  so  thick 
as  to  be  impregnable  to  the  spear.     The  jaws  are  much  elongated  like  the 
snout  of  an  alligator  or  a  porpoise,  and  both  are  furnished  internally  with 
rasp-like  teeth,  and  a  row  of  long  pointed  teeth  along  their  edges.     The 
jaws  are  hinged  together  similar  to  those  of  thd  alligator,  with  the  ball 
and  socket  jointure.     It  is  a  formidable  fish  and  very  destructive  in  its 
habits.      The  fishermen  when  they  haul  it  in  with  their  nets  invariably 
kill  it  and  throw  it  away.     In  the  young  of  this  species  the  lateral 
line  is  strongly  marked  and  a  curious  protuberance  is  visible  at  the  end 
of  the  snout.     These  peculiarities  have  caused  it  to  be  described  as  a 
distinct  species  {L.  Lineaius),  but  this  is  an  error.     The   gar  fish  was 
noticed  by  Charlevoix,  who  says  they  not  only  prey  upon  fish,    but  also 
birds,  and  he  thus  describes  their  mode  of  capturing  them.   I  give  his  own 
description  as  translated  :  "  Concealing  itself  among  the   reeds  growing 
in  the  marshy  border  of  a  lake  or  river,  he  thrusts  his  bill  out  of  water 
in  an  upright  position.     A  bird  wanting  a  rest  takes  this  for  a   broken 
bough  or  reed  and  perches  upon  it,  the  fish  then  opens  its  mouth  and 
makes  such  a  sudden  spring  that  xhe  bird  seldom   escapes."     The  same 
writer  also  assures  us  that  the  Indians  regarded  the  teeth  of  this  fish 
as  a  sovereign  remedy  for  the  headache,  and  that  pricking  with  them 
where  the  pain  was  sharpest,  took  it  instantly  away. 
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Another  curious  fish,  the  Burbot,  Methy,  Dogfish,  Ling  or  Eelpout 
(Lcta  maculoaa)  is  found  in  the  bays  of  the  Ottawa,  but  whether  it 
frequents  the  river  itself  I  cannot  say.  I  am  inclined  to  think  not,  as 
it  delights  in  muddy  bottoms  and  still  waters.  It  is  very  voracious  and 
destructive  to  other  fish.  The  candal  fin  of  these  fish  is  almost  like  a 
membranous  continuation  of  its  body,  and  with  its  anguilliform  appear- 
ance seems  to  connect  other  fish  with  the  eel.  It  attains  2  feet  in 
length.  A  smaller  variety,  the  lesser  burbot,  is  also  found 
here,  but  not  so  abundant,  and  the  only  specimen  I  have  come  across 
was  a  dead  one  in  the  lagoon  near  the  mouth  of  the  Lievres. 

Eels  are  abundant,  and  the  common  sharpnosed  or  {AngitUla  Ros- 
trata)  silver  eel,  so  called  when  taken  in  running  water  when  it  is  of  a 
brighter  colour,  is  the  only  known  species  hei-e. 

Two  kinds  of  Sturgeon  frequent  the  Ottawa,  the  Lake  Sturgeon 
{Accipenser  Ruhicandus)  which  ascends  the  river  from  its  wide  lakelike 
expanses,  and  the  sharp  nosed  or  rock  Sturgeon  {Sturio  OTiyrhynchxis)  not 
so  abundant.  The  bones  of  these  fish  are  cartilaginous,  the  back  bone, 
or  what  would  be  in  another  fish  the  back  bone,  being  a  long  piece  of 
gristle.  The  body  is  studded  with  rough  bony  radiated  plates  and 
serrated,  so  that  if  entangled  in  a  net  they  are  very  destructive  to  its 
meshes.  The  flesh  of  the  sturgeon  is  not  appreciated  as  it  should  be,  as 
properly  cooked  it  is  excellent  Formerly  it  was  called  in  England  the 
royal  fish. 

The  Lamprey  or  Lam  per  Eel  ( Tcthyomyzon  Ai^genteus)  resembles  more 
in  habits  the  leech,  and  is  a  repulsive  looking  fish  in  every  respect.  It 
has  a  circular  cartilaginous  mouth  and  seven  branchial  apertures  or 
small  round  openings  on  each  side  of  the  neck  running  obliquely  from 
the  eyes,  in  the  place  of  gills.  Attaching  itself  to  other  fish  it  draws 
its  nourishment  from  them  by  suction,  the  mouth  and  tongue — the  latter 
in  the  throat — acting  like  the  piston  of  a  pump.  Dead  fish  are  fre- 
quently found  with  circular  wounds  on  their  sides,  giving  evidence  of 
the  cause  of  death.  I  think  it  is  not  very  abundant  here,  but  I  have 
seen  it  both  in  the  Hideau,  Gatineau,  the  Lievres,  and  streams  running 
into  these  rivers.  A  smaller  species,  the  Mud  Lamprey  {Petromyzon 
Nigricans)  with  a  cylindrical  body  compressed  at  the  tail  and  with 
sides  of  an  annular  or  ribbed  appearance,  might  almost  be   taken  for  a 
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large  worm  were  it  not  for  its  veiy  small  eyes,  and  fin  which  commences 
near  the  middle  of  the  back,  passes  round  the  tail  and  terminates  at  the 
vent.  It  likes  muddj  sluggish  streams  and  may  be  found  under  stones 
and  sunken  logs.     Its  length  is  from  3  to  5  inches. 

Such  is  a  brief  sketch  of  the  fish  of  this  vicinity  as  far  as  observed. 
As  our  waters  may  get  more  polluted  in  the  course  of  time  from  popu- 
lation increasing,  or  from  factories  discharging  their  refuse  into 
them,  certain  fish  now  found  here  may  become  extinct,  and  it  would  be 
curious  to  know  the  cause  and  the  time  of  such  an  event.  Fish  culti- 
vation might  be  profitably  carried  on  in  this  district,  especially  that  of 
Bass,  Dore,  Maskinonge,  and  the  European  Carp,  which  is  now  largely 
introduced  into  the  United  States.  From  experiments  made  during  the 
past  few  years  at  Campbeirs  Bay,  it  has  been  proved  that  waters  along 
the  Ottawa,  from  which  sawdust  and  mill  rubbish  are  excluded,  can  be 
utilized  for  breeding  and  rearing  fish  to  an  unlimited  extent  I  am 
informed  that  many  of  the  bass  now  in  that  bay  were  brought  from  the 
Bay  of  Quinte,  or  from  tho  Ottawa  lakes,  Maskinonge  from  Rice  Lake, 
and  Dore  from  the  Detroit  River  and  from  Lake  Huron.  Campbell's 
Bay  being  too  limited  for  more  than  experimental  purposes,  a  series 
of  ponds  in  some  central  part  of  the  Ottawa  River  would  be  more  desir- 
able, if  it  ever  were  deemed  worthy  to  utilize  for  public  use  the  surplus 
of  fish  thus  cultivated.  Nature  seems  to  have  provided  for  this  at  the 
Pai'ker  Islands,  below  Thurso,  where  with  a  little  outlay  separate  ponds 
for  separate  varieties  could  be  kept  apart  and  under  thorough  control.  In 
fact  Mr.  Whitcher  buggests  that  an  establishment  of  the  kind  would  be 
highly  interesting  to  the  public,  and  as  these  islands  are  capable  of  being 
laid  out  into  recreation  grounds,  with  walks  amidst  their  shade  trees 
and  around  their  ponds,  a  natural  park  easy  of  access  to  our  citizens  by 
water  could  be  established  where  the  observation  of  pisciculture  could  be 
carried  on,  and  from  whose  ponds  the  market  supply  of  the  poor  but 
industrious  fisherman,  who  make  now  but  a  scant  livelihood  from  the 
Ottawa  River,  might  be  increased. 

Before  concluding  I  have  another  idea  to  touch  upon.  For  many 
years  I  strongly  advocated  the  establishment  of  a  National  Museum, 
which  is  now  being  brought  to  a  reality  in  connection  with  the  Geolo- 
logical   Museum,   and   I  cannot   help  thinking  that  there   might  be 
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^stablislied  at  the  Capital  in  connection  therewith  large  aqnaiia  for  the 
display  of  live  fishes  from  this  vicinity,  and  a  working  model  of  a  fish 
hatching  apparatus.  With  the  aquaria  could  also  be  shown  stuffed 
s{iecimens  or  models  of  the  chief  fish  of  the  Ottawa  valley,  and  the 
-extension  of  the  Canadian  Pacific  Railway  westward  opening  to  us  the 
great  basins  of  Nippissing  and  Temiscaminge,  with  their  rarer  speci- 
mens, a  central  figure  of  fish  life  might  be  constituted  instructive  to 
naturalists,  attractive  to  strangers,  and  always  interesting  to  the  people 
of  this  city  and  district. 


NOTES  ON,  AND  DESCRIPTION  OF,  SOME  FOSSILS  FROM 
THE  TRENTON  LIMESTONE. 

W.  R.  Billings. 


HETEROCRINUS   BELLEVILLENSIS,  N.  SP. — (See  Plate.) 

Cup  about  as  wide  as  high,  tapering  from  0-33  inch  wide  at  top  to 
0*18  inch  at  the  column. 

Basals  once  and  a  half  as  wide  as  high,  five  in  number,  pentagonal. 

First  radial s  ^ve^  the  right  posterior  and  the  left  anterior  pentagonal, 
the  anterior  heptagonal,  the  right  anterior  hexagonal  ani  the  left 
posterior  octagonal ;  the  right  posterior  supports  a  hexagonal  plate  with 
two  upper  sloping  faces,  the  right  of  which  supports  a  range  of  four 
primary  radials  and  the  left  the  anal  series,  the  left  posterior  and  the 
anterior  each  bear  three  primary  radials  and  the  left  anterior  and  right 
anterior  each  four,  the  upper  plate  in  every  ray  being  an  axillary. 

The   first  anal   plate  is  pentagonal,  and  rests  principally  on  the 
second  plate  of  the  right  posterior  series,  but,  slightly,  on  the  first  radial 
plate  of  the  left  posterior  series ;  following,  and  within  the  cup,  are  first 
a  hexagonal  and  then  a   quadrangular  plate,  beyond  which  the  exact* 
arrangement  is  difficult  to  determine. 

Arms  ten,  robust,  rounded  on  the  doi'sal  side  and  composed  of  pieces 
measuring  0*12  inch  in  width  by  0*08  inch  in  height  at  the  bases, 
and  which  taper  upwards  until,  at  a  distance  of  2  inches,  they  are  0*06 
inch  in  width  by  a  trifle  less  in  height.  In  two  inches  of  arm  there 
are   34   pieces.     The  arm  pieces  are  quadrangular,  excepting  that  those 
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supporting  the  armlets  are  higher  on  the  side  of  support,  and  have  each 
an  upper  comer  truncated  to  provide  the  necessary  bearing  for  the 
armlets.  The  two  arms  of  each  ray  diverge  immediately  from  the 
axillary  plate  upon  which  they  rest,  and  each  arm  becomes  contiguous 
with  the  nearer  of  those  of  the  adjacent  ray  ;  thus  five  V  shaped  spaces 
are  formed  filled  by  the  armlets  which  are  restricted  to  the  inner  side 
of  each  arm — a  feature  unknown  in  any  species  of  this  genus  previously 
described.  Each  armlet  springs  from  the  upper  comer  of  an  armplate, 
those  below  from  every  3rd  or  4th,  and  above  fix)m  every  2nd  plate  ;  on 
each  pair  of  arms  the  armlets  spring  from  corresponding  plates.  The 
armlets  are  simple  0*04  inch  at  their  origin  and  decrease  to  0*03  inch  in 
a  portion  of  an  armlet  0.9  inch  long ;  the  plates  are  quadrangular,  about 
as  long  as  the  adjacent  arm  pieces,  and  have  a  corresponding  ratio  of 
reduction. 

Column  pentagonal,  with  a  central  canal  of  a  corresponding  shape, 
but  arranged  so  that  the  angles  of  the  internal  pentagon  are  opposed  to 
the  centres  of  the  sides  of  the  external.  There  is  a  line  passing  from  each 
angle  of  the  canal  outwards  to  the  centre  of  the  opposed  face  and  dividing 
the  column  into  five  longitudinal  divisions,  each  of  which  has  a  pentagonal 
section ;  each  dividing  line  terminates  upward  under  the  centre  of  a 
basal  plate, and  thus  each  longitudinal  division  alternates  with  the  basals, 
which  also  seems  to  be  the  case  in  Heterocrinvs  juvenis,  although  the 
division  lines  of  the  column  in  that  species*  seem  to  be  from  outer  to 
inner  angle,  and  the  boundary  lines  of  the  canal  section  to  be  parallel 
with  those  of  the  exterior.  The  longest  fragment  of  column  I  have 
examined  is  2^  inches,  and  I  find  the  distal  two  inches  to  be  composed 
of  two  alternating  series  of  disks  respectively  about  one-eighth  and  one- 
quarter  the  width  of  column ;  in  the  half-inch  immediately  under  the 
cup  both  series  are  thinner,  the  narrower  not  being  properly  disks,  as 
each  is  composed  of  hve  smaller  pieces,  situated  one  at  each  angle. 

The  specimens  used  in  the  description  ai'e  from  the  Trenton  Lime- 
stone of  Belleville,  Ont.,  where  they  were  collected  by  Mr.  W.  R. 
Smith. 


•Paleontology  of  Ohio,  Vol.  1,  PI.  1,  fig.  3c. 


Digitized  by  CjOOQIC 


51 

Dexdrocrinus  Jewettii. — Billings^  1859. 

Mr.  W.  R.  Smith  has  kindly  allowed  me  to  examine  a  very  hand- 
some series  of  specimens  of  this  species  collected  by  him  from  the  Tren- 
ton limestone  at  Belleville,  where  Col.  Jewett  discovered  the  fragment 
upon  which  the  species  was  founded.  Mr.  Smith's  are  the  only  sj^eci- 
mens  of  this  rare  species  now  in  Canada,  and  they  show  many  new 
points  of  interest. 

The  type  specimen  wanted  the  arms,  but  these  specimens  have 
them  well  preserved.  Ah  stated  in  the  original  description,  each  of  the 
primary  rays  consists  of  one  largo  plate,  included  in  the  cup,  and  four 
smaller  plat^  above.  We  now  learn  further  that  the  secondary  rays 
are  each  composed  of  four  pieces,  the  tertiary  of  seven,  the  quaternary 
of  six  or  eight  (they  appear  variable),  while  two  ^jortions  of  quinaiy 
rays  have  16  and  18  respectively.  Thus  this  crinoid  has  at  least  forty 
arms. 

Amygdalocystites. — Billings. 

This  genus  was  founded  in  1854.  In  describing  it  the  author 
invariably  stated  that  the  plates  were  solid  or  non-poriferous. 

In  the  Trenton  limestone  at  Hull,  I  collected  a  specimen  agreeing 
with  A.  Jlorealis,  excepting  that  it  is  smaller  than  the  type  specimen  and 
has  smooth  plates  ;  this  specimen  has  a  poriferous  test.  The  pores  are 
circular  and  arranged  on  the  sutures,  half  a  pore  being  on  one  plate  and 
the  remainder  on  the  plate  contiguous,  and  there  are  as  many  half  pores 
or  sulci  to  each  plate  as  it  has  sides,  the  sulci  being  subcentrally  situ- 
ated on  the  sutures.  On  examining  the  type  specimens  of  A,  florecUia 
in  the  G.  S.  C.  Museum,  I  found  the  pores  distributed  precisely  as  I 
have  stated,  t.e.,  one  to  each  suture,  but  Mr.  H.  M.  Ami,  who  at  my 
request  kindly  inspected  the  ty^^es,  found  on  one  a  plate  near  the 
base  bearing  a  double  quantity  of  sulci.  The  type  specimens  of  A. 
tenuiradiatua  were  not  sufficiently  well  preserved  to  show  the  pores,  if 
such  existed.  I  discovered  that  the  type  si>ecimen  of  A,  radiatus  had 
on  each  suture  two  pores  near  the  angles  and  close  to  the  ends  of  the 
radiating  ridges,  the  adjacent  pores  of  three  contiguous  plates  forming  a 
group. 
5 
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Amygdalocystites  florealis  var,  l^vis,  N.  Var. 

I  propose  to  sejmrate  tbe  Hull  sj)eciraen  as  a  variety  under  the 
name  of  Icpvis^  owing  to  its  smooth  plates. 

Hudson  Riveb  Formation  Crinoids. 

I  have  to  record  the  discovery  of  locr'uius  subcrassus,  Glyptocrinus 
decadactylus  and  Gl.  j)arvus  in  the  Trenton  Limestone  of  Brigham*8 
Lake,  Hull,  where  they  occur  in  the  same  beds  with  Glyptocrinus 
ratniUo&us,  GL  orruituSf  Dendrocriaus  acutidact ylua  and  other  character- 
istic Trenton  forms.  So  far  as  I  am  aware,  the  three  first  named  have 
not  been  I'ecorded  from  strata  of  the  ago  of  the  Trenton  Limestone. 


TH£  DUCKS  OF  THIS  LOCALITY. 


W.  P.  Lett. 


It  is  not  my  intention  on  this  occasion  to  attempt  to  offer  you 
anything  of  a  purely  scientific  character,  although  it  might  be  no 
difficult  matter  in  thij  age  of  int-cllectual  progress,  when  standard 
authorities  upon  almost  every  subject  of  thought  are  so  numerous  and  so 
easily  available,  to  deliver  a  scientific  dissertation  ujjon  any  given  theme. 
From  a  sportsman's  point  of  view,  I  prefer,  as  possibly  the  more 
interesting  to  you  and  less  trouble  to  myself,  to  give  you  my  own 
experience  amongst  that  particular  branch  of  our  game  birds,  the  duty  of 
speaking  about  which  has  been  assigned  to  me  this  evening.  My 
exi)erience  amongst  the  wild  ducks  which  visit  this  part  of  Canada  has 
been  acquired  in  the  bark  canoe,  amongst  the  rushes  and  the  rice,  and 
beside  the  camp  fire,  where  I  have  passed  many  a  happy  day,  and 
many  a  gloiious  night — where  I  have  formed  friendships  which  no 
subsequent  combination  of  circumstances  could  ever  shake.  In  dealing 
witli  our  wild  ducks,  I  am  quite  willing  to  accord  to  the  canvas- 
bKck  hU  the  excellences  attributed  to  it,  when  it  has  been  possible  for  it 
to  feed  u|K>n  the  roots  of  the  wild  celery  (Valisneria)^  which  impart  to 
the  flesh  of  iheso  fine  birds  that  delicious  flavour  for  which  they  are  so 
ct'lebrated.  After  all,  however,  at  the  top  of  the  list  I  feel  inclined  to 
place  the  black  duck  {Arias  obscura),  not  only  on   account  of  its  size, 
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but  also  for  its  superiority,  taken  all  rouml,  for  the  table,  as  well  as  for 
the  good  sport  it  affords.  The  black  duck  is  one  of  tha  largest  of  the 
many  species  which  visit  Canada.  It  generally  makes  its  first  api>ear- 
a.nce  hei'e  about  the  5th  April,  and  remains  throughout  the  summei* 
and  imtil  the  latter  part  of  October,  when  it  leaves  for  the  South. 
Should  the  autumn  be  unusually  mild  and  free  from  frost,  these  birds 
remain  here  longer.  Few  of  them  are  to  be  met  with  in  the  breeding 
season,  which  extends  from  the  20th  May  until  the  15th  August,  unless 
in  exceptional  cases  where  the  eggs  have  been  destroyed  by  the  i*accoon 
and  other  depredators.  The  young  birds  are  then  unable  to  fly,  and  are 
much  more  easily  approached  than  at  any  other  season.  The  black 
duck  feeds  in  shallow  water  near  the  shores  of  streams,  and  may 
generally  be  found  also  in  small  creeks,  lakes,  and  inland  ponds.  Its 
food  consists  principally  of  seeds,  insects,  wild  rice,  and  small  aquatic 
plants;  and  it  is  also  fond  of  grain  of  various  kinds.  Large  flocks 
often  resort  in  spring  to  stubble-fields  for  the  purpose  of  picking  up 
scattered  grains  of  the  previous  year.  This  bird  never  dives  when 
feeding,  but,  when  wounded,  if,  for  instance,  a  wing  has  been  broken, 
it  is  one  of  the  most  export  and  cunning  divers  to  be  found.  If  one  be 
shot  on  the  wing,  and  falls  into  the  water,  as  is  commonly  the  case, 
unless  the  sportsman  is  experienced  in  the  business,  and  is  ready  with 
the  second  barrel,  there  are  ten  chances  to  one  against  his  getting  a 
sight  of  the  wounded  bird  after  the  second  dive.  Under  such  circum  • 
stances  the  bird  will  rise  to  the  surface  of  the  water,  and  the  instant  it 
has  taken  breath,  or  has  fancied  itself  seen,  it  will  draw  its  head  under 
water,  after  the  manner  of  the  loon,  and  sometimes  dive  90  or  100 
yards.  When  wounded,  however,  the  black  duck  always  makes  for 
land,  where,  its  direction  having  been  marked,  a  good  retriever  will 
always  be  certain  to  find  it.  1  say  always  for  this  reason,  I  once  owned 
a  dog — a  cross  between  a  thoroughbred  cocker  and  a  retriever — that 
never  failed  in  any  single  instance  to  find  a  bird  that  I  had  either 
killed  or  wounded.  I  recommend  this  breed  of  dog  to  every  sportsman 
fond  of  wild  fowl  shooting,  as  superior  in  all  i>oints  to  any  other,  and 
surpassing  immeasurably  either  branch  of  the  parent  stock.  The  black 
duck  is  exceedingly  wary  and  difficult  to  approach,  except  on  shore 
where  the  cover  is  thick.     The  least  noise,  the  breaking  of  a  twig,  or 
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the  rustling  of  dry  leaves,  puts  them  on  the  alert ;  and  sometimes  the 
appearance  of  la.  man  at  three  hundred  yards  distance  will  cause  them 
to  take  wing.  The  only  time  at  which,  by  observing  great  caution, 
they  can  be  easily  approached,  is  at  early  dawn,  when  they  repair  to 
their  feeding  places.  They  are  not  then  so  easily  alarmed,  and  after  a 
short  flight  frequently  alight  again.  At  a  later  hour  of  the  day — and 
particularly  a  fine  clear  day — when  startled,  they  will  rise  to  a  gi^eat 
height,  and  fly  a  long  distance  before  pitching  again.  It  is  invariably 
more  difficult  to  approach  them  after  having  been  once  or  twice  alarmed 
than  at  first.  The  flesh  of  the  black  duck,  if  not  superior,  is  at  least 
_equal  to  any  of  the  larger  ducks  known  in  this  part  of  Canada.  It  is 
very  much  superior  to  that  of  the  tame  duck ;  to  w^hicli  latter  in  voice, 
size  and  shai>e— although  like  all  wild  birds,  much  finer  in  the  lines  of 
beauty — it  bears  a  strong  and  marked  resemblance.  The  uniformity  in 
plumage  distinguishing  the  black  duck  gives  it,  however,  a  claim  to 
distinctivenpss  of  si>ecies,  although  it  may  not  be  improbable  that  it  has 
a  right  in  the  paternity  of  some  class  of  the  domestic  ducks  as  well  a-s 
the  mallard.  The  black  duck  breeds  here  on  the  banks  of  remote 
streams,  small  creeks,  and  lakes.  The  female  lays  from  twelve  to 
fourteen  eggs,  and  may  be  seen  with  a  dozen  young  ones  following  her 
early  in  the  month  of  July.  Of  this  number,  probably  about  six  or 
eight,  frequently  fewer,  arrive  at  maturity,  owing  to  their  exposure  to 
the  attacks  of  the  fux,  mink,  weasel,  and  the  whole  family  of  larger 
hawks  and  falcons.  When  they  are  first  able  to  take  wing  the  parent  hards 
and  the  young  fly  close  together,  but  after  having  been  shot  at  a  few  times 
they  separate,  and  afterwards  fly  singly  or  in  pairs.  Late  in  the  fall, 
when  preparing  to  migrate,  they,  however,  assemble  in  large  flocks. 
The  best  sport  in  the  way  of  black  duck  shooting  is  during  the  evening 
flights.  In  the  dusk  of  the  evening  they  become  perfectly  fearless  of 
man,  and  come  swooping  down  on  the  dead  wing  into  the  marsh  or  rice 
field  within  ten  or  fifteen  feet  of  their  enemy.  If  black  ducks  are 
hatched  by  a  domestic  hen,  they  are  ea.sily  tamed,  and  become  much 
more  docile  and -much  more  easily  handled  than  the  ordinary  tame  duck. 
I  once  had  a  beautiful  pair  which  were  perfectly  tame.  I  had  taught 
them  to  come  when  I  whistled.  On  many  an  occasion,  when  out  of 
sight,  some  hundreds  of  yards  off,  in  answer  to  my  whistle,  I  have  seen 
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them  sailing  home  over  the  tops  of  cedars  in  the  greatest  haste.  With 
the  exception  of  my  pet  otter,  "  Pontiac,"  the  two  ducks  in  question 
were  the  most  affectionate  and  interesting  pets  I  have  ever  had  in  my 
possession. 

In  point  of  standing  and  respectability,  the  mallard  comes  next  to 
the  black  duck.  The  mallard  (Anas  hoschasj  is  the  original  parent 
stock  of  the  comnion  domesticated  duck.  The  drake  of  the  latter 
species — wanting  only  tlie  fineness  of  outline — bears  a  complete  resem- 
blance to  the  wild  drake  or  mallard.  The  females  of  the  wild  species 
are  of  a  uniform  grey  colour  like  the  ])lumage  of  the  tame  breed. 
This  fine  duck  is  of  about  the  same  size  and  weight  as  the  black  duck. 
It,  like  the  latter,  is  so  generally  known  as  scarcely  to  require  fn.rther 
description.  The  flesh  of  the  mallard  is  scarcely  equal  to  that  of  the 
black  duck,  being  somewhat  coai'ser  in  quality.  The  mallard  is  a  some- 
what rare  visitant  in  the  Ottawa  region.  It  is  quite  plentiful,  however, 
in  the  far  western  parts  of  Canada,  particularly  in  the  preserved  shooting 
grounds  at  the  "  St.  Clair  Flats."  Sir  John  Richardson  says  : — "  The 
conmion  wild  duck  is  found  in  every  fresh  water  river  and  lake  of  the 
United  States  in  winter, but  seldom  frequents  the  sea  shoreorsalt  marshes. 
Their  summer  residence  is  the  north,  the  great  nurnery  of  tliis  numerous 
genus.  Instances  have  been  known  of  some  solitary  pairs  breeding 
here  in  autumn.  In  England  these  instances  are  more  common.  The 
nest  is  usually  placed  in  the  most  solitary  recess  of  the  marsh  or  bog, 
amidst  coai*se  grass,  reeds,  and  rushes,  and  generally  contains  from  twelve 
to  sixteen  eggs  of  a  dull  greenish  white.  The  young  are  led  about  by 
the  mother  in  the  same  manner  as  are  those  of  the  tame  duck,  but  with 
a  superior  caution,  a  cunning  and  watchful  vigilance  peculiar  <o  her 
situation.  The  male  attaches  himself  to  one  female,  as  among  other 
birds  in  their  native  state,  and  is  the  guardian  and  protector  of  her  and 
her  feeble  brcod.  The  mallard  is  numerous  in  the  rice  fields  of  the 
Southern  States  during  winter,  many  of  the  fields  being  covered  with  a 
few  inches  of  water,  and  the  scattered  grains  of  the  former  harvest 
lying  in  abundance,  the  ducks  swim  about  and  feed  at  pleasure."  The 
wood  duck  (Jix  sponaa),  is  smaller  by  more  than  one-third  than  either 
the  black  duck  or  the  mallard.  The  male  is  one  of  the  most  beautifully 
marked  birds  of   the  whole  duck  genus.     In  a  preserved  state  it  is 
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generally  found  amongst  the  ornamental  ornithological  curiosities  of 
museums.  The  wood  duck  arrives  here  early  in  April  and  remains 
until  the  end  of  October.  Solitary  birds  may,  however,  be  seen  at  a 
later  period.  It  breeds  in  this  country,  building  its  nest  in  a  hollow 
tree,  to  whicJi  the  same  birds,  if  unmolested,  will  return  year  after  year. 
It  derives  its  name  of  wood  duck  from  this  peculiarity,  as  well  as  from 
its  habit  of  perching  on  the  branches  of  trees  and  on  the  tops  of 
rampikes.  This  singularity  in  the  character  of  an  aquatic  bird  is 
noticeable  during  the  breeding  season  more  than  at  any  other  time. 
These  ducks  are  seldom,  perhaps  never,  seen  on  trees  in  the  fall  of  the 
year.  The  female  boasts  of  none  of  the  elegant  plumage  of  the  male, 
being  simply  of  a  daik  brown  colour  on  the  back  and  wings,  with 
white  breast  and  belly  in  adult  birds.  She  has,  however,  all  the 
tongue  to  herself.  Her  tongue  is  the  loudest  and  most  musical  of  any 
duck  known  in  Canada.  In  their  habits,  wood  ducks  are  very  similar 
to  black  ducks,  being  frequently  found  feeding  together.  In  common 
with  all  non-diving  ducks,  they  feed  close  to  the  shore  in  shallow  water. 
I  have  often  seen  them  on  land,  acres  away  from  the  water,  in  search  of 
beech  nuts  and  acorns,  of  both  of  which  they  are  exceedingly  fond. 
They  are  not  so  wary  and  difficult  to  approach  as  the  black  diick  or  the 
golden  eye,  although  they  are  constantly  on  the  lookout  for  danger.  In 
common  with  all  non-divers,  the  wood  duck  is  fond  of  wild  rice.  In 
the  evenings,  in  September  especially,  large  numbers  of  them  resort  to 
the  rice  fields  to  be  found  in  different  places  on  the  Ottawa  River, 
when  they  are  shot,  and  shot  at,  from  boats,  canoes,  and  muskrat  houses 
as  they  arrive.  The  flight  begins  between  sundown  and  dark,  and  flock 
follows  flock  in  rapid  succession,  occasionally  until  after  midnight. 
Were  it  not — and  very  properly  so — in  direct  contravention  of  the 
Game  Act,  excellent  sport  might  be  had  on  a  clear  moonlight  night,  as 
they  fly  in,  perfectly  regardless  of  the  noise  made  by  the  gun.  Having 
fed  throughout  the  night,  the  birds  leave  the  rice  before  daylight  next 
morning  to  fly  to  their  usual  places  of  resort  for  miles  around  ;  those 
only  remaining  about  the  place  which  had  been  hatched  in  the  vicinity. 
Although  the  wood  duck  never  dives  when  feeding,  it  is,  nevertheless, 
a  cunning  and  active  diver  when  wounded.  It  is  a  fact  also  well 
known  to  sportsmen  acquainted  with  the  habits  of  ducks,  that  this  bird„ 
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as  well  as  some  othei*s,  when  mortally  wounded,  will,  sometimes,  dive 
and  seize  a  weed  to  which  it  may  be  found — providing  the  water  is  not 
too  deep  —firmly  clinging  after  death.  The  female  wood  duck,  shortly 
after  hatching  out  her  young,  conveys  them  from  her  high  nest  to  the 
ground  or  water,  as  the  case  may  be,  by  seizing  them  with  her  bill. 
When  surprised  and  alarmed  the  young  ones  hide  and  remain  in  con- 
cealment until  the  danger  is  over,  which  they  are  made  aware  of  by  the 
voice  of  the  parent  bird  calling  them  together.  In  the  moulting  season 
the  male  bird  loses  his  fine  variegated  tuft ;  but  he  may  still  be  distin- 
guished from  the  female  by  the  white  and  rose  colours  of  his  bill,  as 
well  as  by  the  well  defined  outlines  of  the  rich  and  brilliant  hues 
peculiar  to  his  head  and  sides.  When  caught  young,  this  beautiful 
duck  is  easily  tamed,  and  becomes  quite  familiar  with  the  person  by 
whom  it  is  usually  fed.  I  kept  one  that  T  had  slightly  wounded  for 
two  years,  during  all  of  which  time  it  remained  in  all  the  gorgeous 
beauty  of  full  plumage.  It  subsisted  chiefly  upon  Indian  corn,  of  which 
it  seemed  very  fond.  The  habitat  of  the  wood  duck  may  be  said  to 
cover  all  parts  of  Canada  and  the  United  States.  No  one  of  the  wild 
fowl  family  is  better  known  to  sportsmen.  In  addition  to  the  great 
beauty  of  its  plumage,,  its  flesh  is  fully  equal  in  flavour  and  delicacy  to 
to  that  of  the  black  duck  ^r  the  mallard.  The  wood  duck  flies, 
particularly  down  the  wind,  with  great  swiftness,  and  the  sportsman, 
who,  under  such  conditions  can  knock  over  one  with  each  barrel,  going 
at  the  rate  of  eighty  miles  an  hour,  has  no  reason  to  complain  of  the 
quality  of  his  gun,  or  the  straightness  of  the  eye  that  looks  over  the 
barrels.  The  specific  name  of  the  wood  duck  is  sponsa,  a  bride.  Why 
given  it  is  hard  to  tell,  unless  its  gorgeous  plumage  may  be  considered 
symbolical  of  the  spousal  array  of  some  fair  one  decksd  out  in  the  glory 
of  her  wedding  garments.  Next  in  order  comes  the  green  winged  teal, 
so  called  from  the  large  beauty  spot  on  each  wing.  The  green  winged 
teal  {Querquedula  carolinensis)  makes  its  appearance  in  this  part  of 
Canada  in  small  numbers,  early  in  the  month  of  April.  The  male  biid 
is  beautifully  marked,  the  head  being  of  a  glossy  reddish  chestnut,  with 
a  broad  band  of  silky  gieen  running  from  the  eye  backwards  to  the 
nape,  edged  above  and  below  by  a  fine  line  of  brownish  white.  The 
female  is  destitute  of  this  ornamental  plumage,  being  simply  a  little 
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grey  bird  with  dark  round  si>ots  on  the  breast.  Both  male  and  female 
have  a  large  green  speculum  on  the  wings,  from  which  the  name  is 
derived.  The  flight  of  these  birds  is  exceedingly  rajud  a  ad  irregular, 
and  their  mode  of  alighting  sudden  and  abrupt.  They  ai*e  ve.y  easily 
approached  and  do  not  exhibit  so  much  alarm  at  the  proximity  of  man 
as  many  of  the  larger  sj)ecios.  Their  note  is  a  hoarse  quack,  which, 
however,  is  seldom  heard  except  when  they  are  suddenly  alarmed  and 
put  to  flight.  It  is  very  doubtful  whether  they  breed  in  this  part  of 
Canada.  It  is  certain,  however,  as  far  as  my  exi)erience  can  determine, 
that  young  broods  are  never  seen  here.  The  green  winged  teal  resorts 
chiefly  to  inundated  lands  in  the  spring,  and  to  shallows  near  shores 
and  adjacent  to  rapids  in  the  autumn.  They  do  not  dive  when  feeding  ; 
but  when  wounded  are  almost  e<jual  to  the  .loon  or  the  golden  eye 
\mdcr  water.  The  blue  winged  teal  {(JuerquednJa  discors)  is  seldom 
seen  in  this  neighbourhood  until  late  in  the  season.  It  arrives  about 
the  15th  September,  and  then,  ;is  a  rule,  only  in  limited  numbers.  An 
old  male  bird  of  this  species  is  nearly  as  large  as  a  wood  duck,  although 
much  shorter  in  the  body  and  neck.  They  are  commonly  seen  in  flocks 
of  from  eight  to  twelve  feeding  on  low  marshy  ground  and  along  the 
shores  of  streams.  In  exceptional  seasons,  I  have  seen  flocks  of  blue 
winged  teal  contiiining  upwards  of  two  hundred.  This  occuVred  on  the 
River  Goodwood  one  afternoon  late  in  September,  about  fourteen  years 
ago.  They  di<l  not  all  get  away  ;  for,  during  part  of  the  day,  I 
killed  fifty  ducks,  and  paddled  my  own  canoe  in  a  stifl*  breeze  into  the 
bargain.  The  flight  of  the  blue  winged  teal  is  very  lapid,  like  that  of 
the  pigeon ;  and  when  about  to  alight  they  drop  down  suddenly  like  a 
snipe  or  a  woodcock.  As  a  rare  delicacy  the  flesh  of  this  bird  is  unsur- 
passed, if  it  is  equalled,  by  any  bird  of  the  duck  family.  In  habit,  the 
blue  winged  teal  is  identical  with  the  black  duck,  the  wood  duck,  and 
the  green  winged  variety,  in  diving  only  in  sport  and  when  wounded. 
These  birds  may  frequently  be  seen  in  company  with  the  bhick  du6ks.  I 
remember  having  on  one  occasion  knocked  down  two  black  ducks  and 
three  blue  winged  te*»l  at  one  discharge.  On  several  other  occasions  I 
have  kilhd  a  mallard,  a  black  duck,  and  a  wood  duck  at  a  single  shot. 
If  not  much  disturbed,  the  blue  winged  teal  is  comparatively  easy  of 
approach  ;  consequently  it  falls  an  easy  prey  to  the  gun  of  the  sports- 
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man.  The  male  and  female  differ  bub  little  in  plumage— both  being  of 
a  light  grey  colour  above,  and  mottled  with  dark  specks  underneath. 
The  wings  are  marked  with  a  large  patch  of  light  blue,  from  which 
feature  it  gets  its  name.  In  shape  and  general  contour  it  is  precisely 
similar  to  the  black  duck,  and  in  habits  much  the  same,  both  delighting 
to  feed  along  muddy  shores.  Thefte  birds  are  ver}'  numerous  in  Mani- 
toba and  the  North-West,  wliere  very  few  of  our  black  ducks  are  to  be 
met,  although  mallards  are  extremely  abundant.  Like  the  green  wing 
the  blue  wing  has  a  harsh  discordant  voice,  hence  its  latin  designation, 
Uscors.  Next  to  the  eider  duck  }>erhap.s  the  blue  winged  teal  may  be 
said  to  fly  with  greater  velocity  than  any  other.  Going  down  the  wind, 
it  sometimes  puzzles  the  quickest  hand  to  get  the  muzzle  in  the  right 
place.  I  have  seen  one  of  these  biids  killed  dead — and  that  is  a 
sjKjrting  phrase — fall  and  strike  the  water  twenty  yards  beyond  a 
perpendicular  descent.  Like  the  black  duck,  the  wood  duck,  the 
mallard,  and  the  green  winged,  the  blue  wing  is  fond  of  sitting  on  logs 
or  on  shore  in  some  secluded  spot  in  the  heat  of  th6  day,  at  which  time 
it  is  uiuch  more  difficult  to  approach  than  when  found  feeding  or 
listlessly  sitting  on  the  water.  Next  in  order,  or  perhaps  among  the  first 
that  ought  to  have  been  mentioned  in  the  list  of  non-divers,  is  the  pintail 
{DaJUa  acuta),  the  most  elegantly  formed  and  most  graceful  of  all  ducks. 
The  male  pintail  is  a  bejiutiful  bird.  Its  colour  is  a  variegated  grey  on 
the  back  and  sides,  belly  white,  head  a  rich  brown  with  a  white 
line  on  each  side,  commencing  at  the  back  of  the  neck  and  widening 
with  a  graceful  curve  into  the  white  plumage  of  (he  breast.  The  pure 
whiteness  of  the  belly  terminates  against  a  black  velvety  bar  underneath 
the  root  of  the  tail.  The  beauty  spot  on  the  wing  is  black,  striped 
with  fine  lines  of  white  formed  of  loose  crestdike  feathers.  The  female 
is  simply  a  sober  grey  colour,  of  a  much  more  beautiful  hue,  however, 
than  that  of  the  female  mallard.  These  elegant  birds  are  rare  visitors 
hei-o,  being  only  occasionally  seen  in  spring  duiing  high  floods,  and  in 
the  fall.  Their  habits  are  similar  to  what  I  have  already  mentioned  as 
the  characteristics  of  the  non-diving  varieties.  I  may  mention  here  that, 
three  years  ago,  I  shot  a  magnificent  specimen  of  the  male  pintail,  at 
the  mouth  of  Brigham's  Creek,  which  I  have  had  stuffed  and  set  up, 
and  which,  for  style  and  beauty,  it  would  be  difficult  to  surj)ass.     The 
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redhead  (Fuligulfc  Jerlna  americana)  is  a  rare  visitant  on  the  Ottawa 
in  the  spring.     They  are,  however,  to  be  found  in  considerable  numbers 
about  Black  Bay,  near  the  mouth  of  the  North  Nation  River,  in  the 
fall.     The  body  of  the  male  bird  is  of  a  blucish-grey  colour,  the  head 
red,  the  breast  and  the  lower  part  of  the  neck  bJack.     The  plumage  of 
the   female — as   is  generally  the   case  amongst    birds — is   much   less 
attractive  than  that  of  the  male.     The  red  head  and  the  silky  black 
band  around  the  breast  are  wanting  in  tbe  female.     The  redhead  is  a 
large  heavy  duck,  and  is  considered  excellent  for  the  table.     Large 
flocks  of  these  birds  frequent  Chesapeake  Bay,  in  the  United  States, 
where  they  M'atch  the  canvas-backs  when  the  latter  are  diving  for  the 
wild  celery.     After  a  long  dive,  the  instant  the  canvas-backs  emerge, 
the  redheads  rush  at  them  and  rob  them  of  the  fruits  of  their  labour. 
The    canvas-back    eats   the    root    only  .of   the   valisneria,   while   his 
plunderer — pirate  as  he  is — devours  both  the  roots  and  the  leaves  of 
the  plant.     Like  the  canvas-back,  the  redhead  will  eat  little  of  any- 
thing else  while  it  can  get  the  wild  celery,  which  causes  the  flesh  of  the 
latter  almost  to  rival  in  delicacy  of  flavour  the  former  celebrated  bird. 
The  sheldrake,  goosander  or   water-pheasant  {Met'gus  merganser)  is  the 
largest  and  lieaviest  of  the  mergansers  to  be  met  with  here.     The  male  of 
the  largest  size  frequently  reaches  the  weight  of  five  jwunds.     In  spring, 
when  the  plumage  of  all  wild  ducks  is  most  beautiful,  the  male  of  this 
species  is  black  on  the  back,  breast  and  belly  a  rich  cream  colour,  head 
and  neck  a  dark  glossy    green.     The  bill  is  long,  narrow,  strongly 
serrated,  with  a  crimson  line  running  from  the  base  to  the  point  on 
each  side.     The  female  is  much  less  gorgeously  arrayed.     She  is  of  an 
uniform  light  slate  colour  on  the  back,  white  belly,  and  rusty  coloured  red 
head,  slightly  tufted.     In  the  fall  the  male  bird  appears  in  the  less 
attractive  livery  of  his  mate.     These  birds  make  their  appearance  here 
early  in  the  spring  in  the  first  open  water,  and  remain  until  the  ice 
warns  them  to  depart.     Many,  however,  remain  all  winter,  and  may  be 
seen  with  the  golden-eyes  in  rapids  and  at  the  foot  ot  waterfalls.     Next 
to  the  loon,  or  the  red-thi-oated  diver,  the  sheldrake  takes  the  front 
rank  in  capacity  for  speed  aftd  endurance  under  water.     The  sheldrake 
subsists  upon   fish,   consequently  its  flesh  has  a  fishy  flavour,  which 
requires  some  knowledge  of  cookery  to  overcome.     I  have  seen  twelve 
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or  fourteen  of  these  birds  diving  in  a  sort  of  semicircle  towards  a  small 
bay  or  indentation  of  the  shore.  As  they  approached  they  made  quite 
a  noise  by  fluttering  while  on  the  surface  of  the  water.  They  were 
driving  before  them  a  shoal  of  small  fish.  When  they  got  the  fish 
crowded  together  in  the  little  inlet,  they  plunged  down  amongst  them, 
and  the  slaughter  began.  I  shot  one  of  the  largest  of  the  birds  ;  and 
when  brought  to  land  by  my  dog,  I  noticed  a  sucker  about  six  inches 
long  in  his  throat ;  I  took  him  by  the  legs  and  gave  him  a  smart  snapping 
shake,  and  out  came  the  sucker  accompanied  by  five  or  six  minnows 
about  four  inches  in  length.  I  continued  the  shaking  process,  and  finally 
managed  to  bring  to  light  no  fewer  than  sixty-eight  of  tlie  smaller  fishes 
in  addition  to  the  sucker.  Mr.  J.  T.  Coleman,  the  city  taxidermist,  has 
informed  me  that  he  once  captured  a  sheldrake  which  appeared  to  be  in 
a  dying  condition,  and  found  that  the  bird  had  swallowed  a  large 
mudpout,  the  lateral  horns  of  which  had  pierced  the  skin  on  each  side 
of  the  gullet  and  disabled  him.  I  kept  a  sheldrake  an  entire  summer, 
and  after  he  had  devoured,  as  closely  as  I  could  calculate,  nearly  4,000 
small  fish,  chub,  rock  bass,  black  bass,  |)erch  and  sunfi^h,  he  dived  out  of 
existence  in  the  attempt  to  bolt  a  rock  bass  as  large  as  my  hand.  These 
facts  go  to  illustrate  the  extreme  voracity  of  this  king  of  the  mergansers. 
The  merganser  is  a  fearless  bird,  seldom  turning  out  of  his  line  of  flight 
to  avoid  man,  and,  compared  with  other  ducks,  somewhat  slow  on  the 
wing.  The  sheldrakes  breed  on  the  tributaries  of  the  Ottawa  River  in 
considerable  numbers.  Like  wood  ducks  they  build  their  nests  in  hollow 
trees,  although  they  are  never  seen  perched  on  trees  like  the  former. 
The  young  broods  may  be  seen  following  the  mother  in  the  month  of 
June.  When  pursued  they  dive  and  make  for  land,  where  they  hide  in 
the  brush  ;  whence  they  emerge  again  at  the  call  of  the  parent  bird.  In^ 
contradistinction  to  the  habits  of  the  non-divers,  the  mergansers,  excepting 
under  the  circumstances  T  have  mentioned,  never  take  refuge  on  land. 
The  young  sheldrakes,  when  well  grown  into  the  flapper  transition,  will 
skim  over  the  top  of  the  water  at  the  rate  of  twelve  miles  an  hour,  rapids 
and  chutes  being  but  trifling  obstacles  in  their  way.  The  red-breasted 
merganser  (Mergua  serratorj  is  a  very  rare  stranger  on  the  Ottawa  or 
any  of  its  tiibutaries.  It  is  a  much  smaller  bird  than  the  sheldrake. 
The  male  bird  is  black  on  the  back  and  wings,  with  a  red  breast  and 
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part  of  the  neck  and  head  black,  the  latter  being  cix)wned  with  a  jet 
black  crest  of  fine  hair-like  feathers.  The  female  is  of  a  brownish  dark 
slate  colour  on  the  back,  belly  white,  head  light  brown,  and  is  much 
smaller  than  the  male.  The  food,  habits,  etc.,  of  this  bird  are  identical 
with  those  of  the  sheldrake.  The  hooded  merganser  (Mergus 
cucuUatus)  makes  its  appearance  here  about  the  first  of  April,  or  as  soon 
as  it  can  find  open  water  along  the  shores  to  feed  in.  This  bird  is 
considerably  less  in  size  tiian  the  red-bi'easted  variety.  The  male  bird  is 
one  of  the  most  beautiful  of  ducks.  The  back  is  black,  sides  elegantly 
variegated,  belly  white,  neck  and  head  jet  black.  The  head  is  adorneu 
with  a  stately  crest  of  white,  semicircular  in  form,  bordered  by  a  well 
defined  band  of  black.  This  magriiflcent  crest  can  be  raised  or  lowered 
at  pleasure.  The  female  is  more  plainly  attired,  being  merely  of  a  dark 
brown  on  the  back,  with  white  belly  and  a  dusky  coloured  crest  of 
hair-like  feathers.  Unlike  the  other  mergansers  this  bird  has  a  yellow 
eye,  and  the  wing  Bpeculum  is  white.  The  hooded,  or  crested  merganser 
as  I  should  prefer  calling  this  beautiful  bird,  is  an  expert  diver,  but 
instead  of  fish  it  feeds  on  insects,  larvie  and,  probably,  wild  rice.  Its 
flesh  is  not  fishy  in  taste,  still  it  is  not  equal  to  that  of  the  better  classes 
of  the  non-divers.  These  birds  breed  here.  When  not  feeding  they 
swim  close  together,  and  fly  also  in  a  compact  manner.  Their  favourite 
feeding  places  are  along  shores  under  overhanging  bushes.  The  golden- 
eye  (Clangula  r/laciurnj,  deriving  its  name  from  the  loud  whistling 
sound  made  by  its  wings  when  flying,  belongs  to  the  subfamily 
Juligulince  or  sea  ducks.  The  golden-eye  is  widely  distributed  over  every 
quarter  of  the  globe.  It  is  well  known  in  the  Arctic,  as  well  as  the 
Antarctic  Ocean.  The  clear  whistle  of  its  wings  can  be  heard  by  the 
Icelander  as  well  as  by  the  Patagonian — by  the  borderer  of  Cape  Clear 
and  the  climber  of  the  cliffs  of  the  Orkneys — by  the  Esquimaux  of 
Hudson's  Bay  and  the  dweller  on  the  shores  of  the  Gulf  of  Mexico — by 
the  British  Columbian  and  the  New  Zealander.  Wherever  open  water 
along  a  coast  can  be  found,  the  golden-eye,  at  some  season  of  the  year, 
makes  its  home.  No  aquatic  bird  is  more  generally  known  to  spoi-tsmen 
and  ornithologists  than  the  golden-eye.  The  golden-eye  is  a  bold  and 
strong  diver,  feeding  frequently  in  water  twenty  feet  deep.  Many  of 
them  remain  in  this  part  of  Canada  all  winter,  frequenting  rapid  open 
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water  wherever  they  can  find  it.  They  feed  on  aquatic  insects,  larvse 
and  wild  rice ;  and  doubtless  make  considerable  havoc  amongst  the 
spawn  of  fish.  Although  much  shorter  in  the  body,  specimens  may 
sometimes  be  found  almost  as  heavy  as  a  black  duck.  The  flesh  is 
destitute  of  the  fishy  flavour  peculiar  to  the  sheldrakes  ;  still  it  is  much 
inferior  in  this  respect  to  any  of  the  nou-'iivers.  These  birds  are 
exceedinglv  wary  and  hard  to  get  at.  The  run-at-the-dive  dodge  is  the 
best  mode  to  approach  them.  I  am  not  aware  of  their  breeding  here. 
The  male  golden-eye — only  to  be  found  in  full  plumage  in  the  springs 
is  beautifully  white  underneath,  with  black  wings  and  white  beauty  spot. 
The  head  is  dark  green  with  a  small  white  spot  on  each  side  at  the  root 
of  the  bill.  The  female  is  bluish  black  on  the  back,  white  belly  and 
head  of  dark  dusky  brown.  The  buffle-head  (Glangida  albeolaj  is  the 
smallest  of  the  divers.  The  male  is  elegantly  marjced.  The  belly  is 
dusky  white,  quite  silky  in  appearance.  The  wings  and  back  are  black. 
The  head  is  purplish  green,  with  a  large  white  spot  on  each  side.  The 
legs  and  feet  are  of  a  delicate  flesh-colour.  The  female  is  simply  black 
and  white  with  small  white  spots  on  the  head.  These  elegant  little 
ducks  are  excellent  eating.  They  are  so  fat  that  in  the  United  States 
they  are  tailed  "  butter  balls."  The  buffle-head  is  a  good  diver.  Like 
the  bluebill,  it  prefers  broad  open  water  to  creeks  or  small  streams. 
The  American  widgeon  ( Mareca  americaiia)  is  a  handsome  bird  of  the 
non-diving  variety.  It  is  slightly  larger  than  the  wood  duck.  The 
male  bird  has  elegant  plumage  of  a  creamy  red  colour  on  the  sides  and 
front  of  the  breast.  The  belly  is  white,  and  from  a  white  spot  on  the 
top  of  the  head  it  gets  the  name  of  **  baldpate."  The  female  is  grey  on 
the  back,  sides  and  breast  of  a  reddish  hue,  and  belly  white.  They  are 
rare  here  in  spiing,  and  not  at  all  numerous  in  the  fall.  I  saw  a  very 
fine  specimen  which  was  shot  by  Mr.  Whitcher  at  Lochaber  Bay  last 
fall.  The  flesh  is  highly  esteemed.  The  tn'eater  bluebill  (Fidigula 
marilaj  and  the  lesser  bluebill  (Fuligula  affinis)  are  both  to  be  met 
with  in  considerable  numbers  on  the  Ottawa  in  the  fall,  althougli  very 
few  of  either  kind  are  to  be  seen  in  that  river  or  its  tributaries  in  the 
spring.  Both  varieties  are  short  and  thick-bodied,  white  bellied  in  part, 
dark  brown  on  the  back  and  breast.  They  may  easily  be  distinguished 
by  the  blue  colour  of  their  bills.     They  are  expert  divers,  and  feed  on 
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the  valisneria,  when  they  can  get  it.  They  are  also  very  fond  of  the . 
larvje  of  the  dragon-fly,  to  be  found  in  great  abundance  at  the  bottom  of 
streams  near  shore.  The  bluebills,  like  the  canvas-backs,  are  only 
superior  to  the  better  classes  of  the  non-divers  when  they  can  obtain  the 
wild  celery.  They  are  also  fond  of  wild  rice,  amongst  the  stalks  of 
which  they  may  be  seen  constantly  diving  late  in  the  fall.  The 
"  ca-ca-wee  "  ( Uardda  glacialis)  or  "  old  wife,"  is  a  diver  which  comes 
from  the  north  in  the  spring,  passing  down  the  Ottawa  when  the  water 
is  at  its  gi-eatest  height,  resting  here  and  there  for  a  day,  and  following 
the  flood  down  to  the  Gulf,  or  perhaps  to  the  open  sea.  This  bird  gets 
its  strange  name  from  the  notes  of  its,  voice.  Its  cackling  may  be  heard 
quite  a  distance  off.  I  have  seen  them  frequently,  but  have  never  had 
an  opportunity  of  examining  a  specimen.  There  are  other  ducks  which 
occasionally  visit  the  Ottawa  river,  the  habits  of  which  1  have  not  yet 
had  an  opportunity  to  observe. 


REPORT    OF   THE   GEOLOGICAL    AND    MINERALOGICAL 
BRANCH  FOR  THE  SEASON  OF  1882. 


To  tlie  Council  of  the  Ottawa  Field  Naturalists^  Club  : 

The  leaders  of  ths  Geological  Branch  of  the  Club  beg  to  report  that 
although  no  regular  sub-excursions  of  the  Club  in  this  branch  were  held, 
still  small  working  parties  made  constant  investigations  into,  the  numer- 
ous palaeozoic  exposures  in  the  neighbouring  districts.  Notes  on  the 
most  interesting  sections  and  measures  were  taken,  which,  when  the 
long  needed  accurate  topographical  map  of  the  district  is  prepared,  may 
prove  of  no  little  value  in  determining  the  relative  ages  and  exact 
distribution  of  the  various  formations  met.  The  following  brief  notes 
of  observations  made  are  now  submitted  as  likely  to  prove  of  more 
immediate  interest : 

The  Chazy  Foemation. — I.  Quite  an  extensive  patch  of  this  for- 
nation  was  examined  at  the  Club's  second  excursion  to  the  Des  Ch§nes 
Rapids,  three  miles  below  Aylmer,   P.Q.      These  measures  consist  of 
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light  yellowish-grey  sandstones,  underlaid  by  dark  bluish  green  aren- 
aceous shales  of  a  rather  brittle  nature.  The  rapids  here  doubtless  owe 
their  origin  to  these  softer  shales,  which  have  been  denuded  and  washed 
■down  the  river.  A  few  fossils  were  found  in  a  stratum  of  rock  which 
was  ferruginous.  The  beds  are  almost  horizontal,  dipping  very  slightly 
to  the  west,  and  extend  quite  a  distance  west,  south  and  east  of  this 
-exjtosure,  being  well  exposed  at  A.ylmer  and  Britannia,  as  well  as  at 
Skead's  Mill,  where  there  is  a  quarry  of  building  stone  from  which 
many  of  the  finest  edifices  in  Ottawa  h  ive  been  partially  or  wholly 
built. 

II.  Another  interesting  exposure  of  this  formation,  doubtless  con- 
nected with  that  just  described,  occurs  on  the  south-western  shore  of 
McKay's  Lake,  New  Edinburgh,  the  strata  here  being  but  little  superior 
stratigraphically  to  those  at  Des  Chines.  This  is  brought  to  sight  by 
an  extensive  fault  running  in  an  easterly  direction  across  the  measures 
of  the  Cambro-Silurian  formations  here,  and  referred  to  in  the  Geology 
of  Canada,  1863,  a  downthrow  on  the  north  side  of  the  fault  being 
clearly  shown.  Altogether,  the  beds  form  a  thickaess  of  some  20  feet, 
and  appear  quite  destitute  of  fossils ;  the  upper  measures  consist  of  a 
very  brittle  series  of  greenish-grey  argillaceous  shales  which  cleave  at 
all  angles  and  disintegrate  to  some  extent.  This  exposure  is  part  of  one 
of  two  anticlinals,  the  other  being  at  Hog's  Back,  in  Nepean,  Ont., 
while  in  the  synclinal  basin  between  them  are  comprised  the  Black 
River,  Trenton  and  Utica  formations,  together  with  the  Pliocene  and 
drift  deposits. 

III.  The  summit  of  the  anticlinal  at  Hog*s  Back,  Nepean,  has  been 
denuded  and  broken,  a  fault  of  several  feet — again  a  downthrow  on  the 
north-eastern  side  of  the  fault — occupying  the  place  where  the  rocks 
were  rent.  Here  the  sandstones  predominate,  and  but  very  few  shales 
occur.  The  hard  quartzose  beds  pass  from  areno-argillaceous  shales  to 
calcareous  sandstones,  whilst  the  latter  are  immediately  overlaid  by 
limestones  holding  numerous  fossil  organisms.  A  band  of  the  most 
argillaceous  sandy  beds  yielded  great  numbers  of  the  typical  species 
Lingvla  Belli,  (Billings),  also  an  abundance  of  a  lamellibranchiate 
molliisca,  which  may  prove  very  interesting  to   palaeontologists,   as 
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these  bivalves  are  exceedingly  rare  throughout  this  formatoiL  In  last 
year's  report  this  exposure  was  erroneously  refen'ed  to  the  calciferous 
formation. 

The  Trenton  Formation. — A  fine  section  of  the  lower  measures 
of  this  formation  was  observed  and  paced.  It  was  some  sixteen  hundred 
feet  in  length,  situated  on  the  western  extension  of  the  Canadian 
Pacific  Railway,  a  short  distance  from  the  Union  Station,  where  a 
denuded  anticlinal  is  exhibited.  The  dips  in  different  parts  of  the 
section  were  ascertained  and  noted,  as  also  the  strike  and  the  fossils 
observed.  The  dips  were  found  to  vary  from  8°  to  48°  on  the  eastern 
side  of  the  section. 

The  Utica  Formation. — On  the  right  bank  of  the  Rideau  River, 
opposite  the  Riflo  Range,  an  exposure  of  this  formation,  worthy  of  note  on 
account  of  its  lithological  character,  was  observed.  Besides  the  ordinary 
bituminous  shales  there  occur,  interstratified  in  a  section  some  1 2  feet  in 
thickness,  ten  or  more  bands  of  impure  limestone,  in  some  parts  assum- 
ing a  nodular  character,  in  others  very  compact,  varying  from  2  or  3 
to  10  inches  in  thickness.  These  hold  a  large  number  of  fossils, 
as  a  rule  very  different  from  those  in  the  overlying  and 
underlying  shales.  Wliilst  the  shales  hold  numerous  specimens 
of  Asapkiis  Canadensis  (Chapman),  associated  with  Triarthrus  Becki 
(Green)  and  orthids,  the  bands  of  limestone  teem  with  Conularia  Tren- 
tonensis,  Zygospira  Headi  ?  (Bill.),.  Calt/mene  senaria  (Conrad),  and 
other  forms  of  life.  It  was  in  one  of  these  bands  of  impure  limestone,  or 
one  belonging  to  this  series  that  Siphonotreta  Scotica  (Davidson),  a 
prettily  fiinged  Brachiopod,  was  found  by  Mr.  J.  W.  H.  Watts,  R.C.A., 
Its  occurrence  for  the  first  time  on  this  continent  having  but  recently 
been  made  known  to  science  by  Mr.  J.  F.  Whiteaves  in  a  paper  read 
before  the  American  Association  for  the  Advancement  of  Science  in 
August  1882. 

The  whole  respectfully  submitted, 

(Signed)     WM.  P.  ANDERSON, 

H.  M.  AMI, 

H.  WATTERS. 

19th  January,  1883. 
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REPORT  OF  THE  PAL^ONTOLOGICAL  BRANCH  FOR  THE 
SEASON  OF  1882. 

To  tlie  Council  of  tJie  Ottawa  Field  Naturalists'  Club  : 

The  firat  excursion  of  the  Club  last  season  to  the  Laurentian  Moun- 
tains at  Chelsea  of  course  afforded  no  opportunities  for  collecting 
fossils.  At  the  DesCh^nes  Rapids,  where  the  second  excursion  was  held, 
the  sandstones  of  the  Ohazy  fprmation  proved  very  unfossiliferous,  but 
by  careful  search  Mr.  H.  M.  Ami  detected  some  specimens  of  Orthis 
imperator,  Billings,  and  of  the  characteristic  Hhynchonella  plena,  Hall. 
The  visit  to  Brigham's  quarries,  at  Hull,  on  the  2 1st  October,  was 
made  too  late  in  the  day,  and  too  late  in  the  season,  to  permit  of  full 
justice  being  done  to  this  long  known  and  favorite  locality  for  collectors. 
These  quarries  are  remarkable  for  the  number  and  variety  of  the 
fossils  found  in  them,  on  the  weathered  surfaces  of  slabs  of  Trenton 
limestone,  and  are  specially  rich  in  crinoids  and  monticuliporids.  Stems 
of  Glyptocrinus  more  than  eight  feet  in  length  were  observed  in  one 
part  of  the  quarry,  and  fine  examples  of  Glyptocrinus  ramuhsus, 
Billings,  showing  the  heads  and  pinnulse  in  a  fine  state  of  preservation, 
were  also  collected.  Among  other  choice  specimens  obtained  by 
members  of  the  Club  was  a  slab,  showing  a  good  example  of  the  head  and 
column  of  Dendpocrinus  acutidactylics,  Billings,  surrounded  by  young 
Glyptocrinif  both  in  an  excellent  state  of  preservation.  The  following 
is  a  list  of  the  species  collected  on  this  particular  occasion  : 
Protozoa.  Stromatocerium  rugosum.  Hall. 
Crinoidea.      Glyptocrinus    ramulosus,  Billings,  and  G.  decadactylus. 

Hall;    Dendrocrinus  acutidactylus,   Billings;    Heterocrinus  sub- 

crassus,  Meek  <k  Worthen. 
PoLYZOA.     Arthoclema  pulchellum,  Billings ;  Sbictopora  acuta,  Hall,«and 

Ptilodictya  falciformis,  Nicholson  ;  Prasopora  Selwynii,  Nicholson  ; 

Monotrypella  Trentonensis,  Nicholson. 
Brachiopoda.     Rhynchonella  capax,  Conrad,  var.    increbescens,  Hall, 

and     R.    recurvirostra.     Hall ;     Orthis    testudinaria,     Dalman ; 

Strophomena  aljternata,  Conrad ;  Streptorhynchus  filitextus,  Hall ; 

Leptsena  sericea,  Sowerby. 
Lamellibranchiata.     Ctenodonta  nasuta,  Hall. 
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Pteropoda.         Conularia  Trentonensisi,  Hall. 
Gasteropoda.      Murcliisonia  gracilis,  Hall. 
Cephalopoda.     Endoceras  proteiforme,  Hall. 
Annelida.  Serpulites  dissoliitus,  Billings. 

Crustacea.  Encriaurus  vigilans,  Hall. 

Last  summer  Messrs.  W.  R.  Billings  and  H.  M.  Ami  paid  special 
attention  to  collecting  the  Monticuliporidse  of  the  Black  River  and 
Trenton  limestones  of  the  neighborhood  of  Ottawa,  and  succeeded  in. 
finding  six  species  that  had  not  previously  l>een  recorded  as  occurring  in 
Canada,  and  four  that  are  new  to  science. 
The  six  new  to  Canada  are  as  follows  : 

Ptilodictya  pavonia,  DT)rbigny. 

Ptilodictya  maculata,  Ulrich. 

Stictopora  paupera,  Ulrich. 

Monticulipora  parasitica,  Ulrich. 

Amplexopora  discoidea,  Nicholson  (Sp.) 

Heterotrypa  solitaria,  Ulrich. 
The  four  new  to  science  have  recently  been  described  by  Mr.  A.  H. 
Foord,  in  one  of  the  publications  of  the  "  Geological  and   Natural  His- 
tory Survey  of  Canada,"  as  Monticulipora  Billingsi,  Prasopora  octdata, 
Batostoma  Ottawaense  and  Spatiopora  areolota. 

During  the  season  of  1882,  also,  Mr.  "W.  K.  Billings  has  made  the 
following  additions  to  the  Fauna  of  the  Trenton  limestone  near  Ottawa 
City. 

C.ELENTERATA.     PalaBophyllum  divaricans,  Nicholson. 
Crinoidea.  Glyptocrinus  decadactylus.  Hall. 

Glyptocrinus  parvus.  Hall. 

Heterocrinus  subcrassus,  Meek  k  Worthen. 
Annelida.  Conchicholites  flexuosus.  Hall. 

From  the  Chazy  formation  at  the  Hog's  Back,  Messrs.  Billings  and 
Ami  have  obtained  an  interesting  series  of  fossils,  but  these  specimens 
liave  not  yet  been  studied  nor  the  species  identified. 

Mr.  E.  T.  W.  Sowter  reports  the  discovery  of  considerable  areas  of 
Black  River  limestone,  containing  well  pi-eserved  and  characteristic 
fos:)ils,  between  Aylmer  and  the  mountains  to  the  north,  also  to  the  N. 
W.  of  Aylmer,  in  a  tract  of  country  previously  laid  down  on  the  maps 
as  exclusively  occupied  by  the  Chazy  formation. 
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Finally,  specimens  of  a  rare  spinose  brachiopod,  belonging  to  the 
4]fenus  Siphonotreta  of  De  Verneuil  fa  genus  not  known  to  occur  in  North 
America),  and  refei-able  to  a  Scotch  speqies,  the  S.  Scotica  of  Davidson, 
have  been  collected  by  Mr.  J.  W.  H.  Watts,  in  the  Utica  Slate  for- 
mation near  Cumming's  Bridge.  A  paper  descriptive  of  these  speci- 
mens was  read  before  the  Geological  Section  of  the  American  Association 
for  the  Advancement  of  Science,  at  its  last  meeting  in  Montreal. 

J.  F.   WHITEAVES. 

W.  H.  BILLINGS. 

16th  February,  1883. 


REPORT  OF  THE  BOTANICAL  BRANCH  FOR  THE  SEASON 

OF  1882. 


To  the  Council  oj  the  Ottawa  Field  Natv/raliat's  Club  : 

During  the  season  just  concluded,  the  Botanic  section  has  con- 
tinued the  system  inaugurated  during  the  previous  year  :  imparting 
information,  bringing  together  those  interested  in  the  work,  forming 
sub-excursions  and  -working  parties,  being  the  chief  duties  your  com- 
mittee has  kept  in  view. 

The  work  in  this  branch  has  progressed  steadily.  Our  knowledge  of 
the  *  Flora '  of  this  district  has  been  increased  by  the  discovery  of  new 
specimens  and  finding  new  localities  for  old  ones,  but  none  of  the 
systematic  observations  commenced  are  sufficiently  complete  to  add  to 
this  report. 

A  pleasing  feature  has  been  the  frequency  with  which  information 
has  been  sought  by  members,  not  only  by  those  who  are  actually 
engaged  in  collecting  and  preserving  specimens,  but  also  by  those  whose 
duties  will  not  permit  them  to  devote  much  time  to  the  study  of  natural 
history.  Several  additions  have  been  made  to  the  working  membei's, 
many  being  beginners.  Professor  Macoun,  hitherto  one  of  our  corres- 
ponding members,  has  removed  to  this  city  and  entered  into  active 
membership.  His  botanical  knowledge  and  extensive  collection  will  be 
welcomed  by  this  bmnch,  while  his  well-known  energy  cannot  but  add 
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to  the  success  of  the  Club.  The  presence  in  this  city,  for  some  weeks,  of 
Professor  Fowler,  of  Queen's  University,  Kingston,  was  a  source  of  much 
pleasure  and  profit  to  our  botanists. 

The  prizes  offered  by  the  President  have  not  received  the  attention 
they  deserved.  For  the  best  collection  of  local  plants,  only  one  of  the 
many  beginners  has  persever^  in  preparing  a  collection  for  competition  ; 
but  this  one,  numbering  257  specimens,  has  been  so  correctly  prepared 
that  it  is  well  worthy  of  the  prize,  and  we  have  much  pleasure  in 
recommending  Mr.  T.  J.  MacLaughliti  for  that  honor.  For  the 
greatest  number  of  additions  to  our  published  list  we  are  of  opinion 
that  no  prize  should  be  awarded.  A  few  have  competed,  but  the  Presi- 
dent— although  not  a  competitor — has  added  more  than  five  times  as 
many  as  all  others. 

The  number  of  new  plants  this  year  is  24,  a  very  satisfactory  result 
when  we  remember  that  this  is  the  fourth  year  since  the  "  Flora  Otawa- 
ensis  "  was  published.  In  the  list  this  year,  you  will  find  the  name  of 
the  discoverer  added  to  each  plant,  so  that  anyone  desiring  duplicates 
may  know  to  whom  he  should  apply.  For  the  first  time,  we  notice 
with  pleasure  the  name  of  a  lady  who  has  added  to  our  list  of  new  plants  ; 
it  is  to  be  hoped  that  during  the  coming  year  others  will  follow  this 
example  and  some  of  them  succeed  in  carrying  off  prizes. 

It  is  greatly  regretted  that  the  Club  excursions  have  mot  been  more 
numerous,  as  this  is  the  most  favorable  means  we  possess  of  bringing 
together  workers  and  non-workers,  and,  possibly,  of  awakening  some 
dormant  talent  for  natural  history. 

SuVexcursions  were  held  frequently  throughout  the  summer ; 
regular  morning  expeditions  were  made,  and  individual  efforts  have  been 
prosecuted  with  so  much  zeal,  that  there  is  no  available  locality  that  hsis 
not  yielded  something  new. 

At  the  excursion  to  Des  Chines  Rapids  Gary  a  dlha  and  PotentiUa 
Canadensis  were  added  to  our  list.  The  former — which  produces  the 
sweet  hickory  nut — is  of  interest,  as  this  is  the  most  northerly  and  east- 
erly point  where  it  is  recorded  as  gi'owing.  On  the  sandy  islands  above 
Aylmer  two  grasses  were  discovered — Andropogon  furcatus  and 
Sorghum  mUans,  also  near  the  samo  spot  Lithospermum 
hirtum.     In  the  ravine  near    Old    Chelsea    the  walking-fern,   Camp- 
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to8(yru8  rhizophylliis,  was  found ;  hitherto  this  had  only  been 
obtained  from  the  rocky  .ridges  on  the  south  bank  of  the 
Ottawa,  below  the  city.  In  Hull,  near  Lake  Flora,  Muhlenbergia 
^lexicana  and  Hhus  aromatica  were  discovered.  Near  the  mouth  of  the 
Gatineau  River  Iris  tenax  was  gathered.  This  is  a  very  rare  plant, 
being  a  native  of  the  Southern  States ;  it  has  never  been  previously 
recorded  as  growing  in  Canada,  and  Gray  does  not  mention  it  as  being 
found  in  the  northern  United  States.  The  neighborhood  of  Lake 
Wyndiago  has  contributed  Melampyrum  Ame^'lcanum,  In  the  spring 
Ranuncuhis  Cymbalaria  was  found  at  Thurso  growing  in  low  clay  meadows 
in  great  profusion.  This  is  a  curiosity,  as  its  natural  habitat  is  along  the 
sea  coast  and  in  the  neighborhood  of  salt  springs.  A  special  study  of  the 
maritime  plants  which  occur  in  this  locality  would  form  an  interesting 
subject  for  some  of  our  members.  Several  have  already  been  observed  ; 
some  of  you  will  remember  the  Triglochiii  maritimum  var.  datum  found 
in  the  Mer  Bleue  on  one  of  our  excursions.  Near  Hemlock  T^ake  two 
rare  ferns  were  discovered,  Felkea  gracilis  and  Ophioglossum  vulgatum  ; 
here,  also,  Daphne  mezereum  was  seen  growing.  This  last  is  not  a 
native  of  America,  but  two  bushes  were  found  by  different  members  of 
the  club  growing  wild,  one  in  the  woods  behind  Rideau  Hall,  and  the 
other  in  fine  fruit  among  rocks  by  Hemlock  Lake.  Some  years  ago 
two  bushes  were  found  on  the  top  of  Mount  Royal,  Montreal,  far  from 
any  residence  or  thoroughfare.  The  bushes  were  noticed  upon  more 
than  one  occasion,  and  to  judge  from  their  size  and  their  rootstalks 
wei'e  of  great  age.  At  Billing's  Bridge  Viola  pubescens  var.  scabriics- 
cula  and  Celtis  occidentalis ^  were  observed,  of  the  latter  only  three 
or  four  trees  grow  here,  and  we  are  informed  by  Professor  Macoun  that 
with  the  exception  of  a  grove  of  six  at  Belleville,  none  others  are  known 
east  of  Hamilton.  The  occurrence  of  such  solitary  specimens  of  full 
grown  trees  introduces  a  subject  for  speculation.  Are  they  chance 
introductions,  or  are  they  remnants  of  a  pi-evious  flora  ?  Dow's  swamp 
has  proved  almost  an  inexhaustible  hunting  ground.  Here  was  found 
that  great  raiity  the  Ram's-head  orchid  Gypripediiim  Arietinum  which 
was  found  in  great  profusion  within  a  limited  area.  In  the  same  place 
two  other  rare  orchids  were  found  in  large  numbers  Hahenaria  rotundi- 
folia  and  Microatylis  monophyllos.     It  is  curious  that  this   last  species 
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should  have  been  found  so  plentifully  this  year,  while  of  M,  ophioglos^ 
soides,  which  in  previous  years  had  been  obtained  in  large  numbers, 
only  one  specimen  was  found.  This  habit  of-appearing  in  large  numbers 
and  then  disappearing  is  peculiar  to  some  families  especially  Orchids 
and  Aquatics.  Good  collections  were  also  made  of  Aapidium  cristatum 
var.  Clintonianum.  In  the  Rideau  Canal  Mr.  Fletcher  found  Lemna 
minor  flowering  profusely,  the  firet  date  on  which  it  was  noticed  was  the 
5th  July.  This  has  not  previously  been  recorded  as  having  been  found 
in  flower  in  Canada.  At  the  same  time  the  form  of  Potainogeton 
Vaseyi  with  emersed  leaves  was  found  in  fruit ;  some  good  specimens 
were  obtained,  but  a  large  proportion  was  found  to  be  infested  by  a 
parasitic  fungus.  A  few  poor  specimens  taken  from  dried  plants  were 
sent  to  Professor  Farlow,  of  Harvard  University,  who  replied  concern- 
ing it  :  "  I'he  specimens  are  very  interesting.  The  fungus  is  something 
"  which  I  have  never  seen  before,  and  which,  as  far  as  I  can  ascertain,  is 
"  as  yet  undescribed.  It  is  probable  that  it  belongs  to  the  Ustilaginece 
"  but  it  is  possible  that  it  belongs  to  a  new  genus."  The  study  of  these 
parasitic  fungi  is  at  the  best  very  difficult,  and  can  only  be  done  satis- 
factorily from  fresh  specimens  and  in  larger  quantities  than  were  sent  to 
Professor  Farlow.  A  peculiar  form  of  Fotamogeton  pvsillus  with  small 
emersed  leaves  was  noticed,  this  form  the  Rev.  T.  Moix>ng  pronounces 
as  very  similar  to  the  Sicilian  variety  of  P,  pusillua  called  panormi- 
tanus  Biv.  Three  or  four  expeditions  were  made  to  the  Mer  Bleue  with 
good  results,  large  collections  being  made  of  Eriophorum  vaginatum, 
Carex  paucijlora,  Carex  limoaa  and  Carex  exilis.  The  last  named  has 
not  before  been  noticed  in  Canada,  it  is  a  species  common  along  the  base 
of  the  White  Mountains  and  very  probably  it  will  be  found  between 
this  locality  and  its  native  habitat. 

In  conclusion,  we  appeal  to  the  members  generally  to  make  more 
notes  for  the  benefit  of  the  committee.  The  earliest  date  that  leaves 
were  noticed  on  certain  trees,  or  the  first  and  last  appearance  of  any  of 
our  wild  flowers,  may  appear  of  little  value,  yet,  when  added  to  the 
observations  of  others,  may  prove  a  very  useful  contribution  to  science. 

R.  B.  WHYTE. 
BEAUMONT  SMALL,  M. 


}  Leaders. 
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APPENDIX. 


u     17 

«  •*      20 

Mr.  H.  M.  Ami.  June  2 

Mr.  Fletcher,  Sept.  2 

Mr.  H.  M.  Ami.  July  24 

Mr.  Fletcher,  Aug.  25 

Mr.  H.  M.  Ami,  Sept.  25 


Flora  Ottawaemds  ;  Additions  to  Previously  Published  Lists. 

Ranunculacese. 

Ranunculus  Cymbalaria,Pursh  (leaves).  Mr.  Fletcher,  May  24 

Cruci  ferae. 

Cardamine  rotundifolia,  Michx. 
Violacea?. 

Viola  pubescens,  v.  scabriuscula,  T.  <fe  G. 
Anacardiaceie. 

Rhus  aromatica.  Ait. 
Rosaceae. 

Potentilla  Canadensis,  L. 
Rubiaceae. 

Sherardia  arvensis,  L. 
Compositae. 

Amhrosia  trifida,  L, 

Helenium  autumnale,  L. 
Scrophulariaceae . 

Melampyrum  Americanum,  Michx. 
Borraginaceae, 

Lithospernium  hirtum,  Lohra. 
Polygonaceae. 

Rumex  Britannica,  L. 
Thymelaceae. 

Daphne  Mezereum,  L. 
Urticaceae. 

Oeltis  owddentalis,  L. 
JuglandaceH. 

Carya  alba,  Nutt. 
Orchidacese. 

Cypripedium  arietinum,  R.  Br. 
Iridaceae. 

Iris  tenax. 
Cyperaceae. 

Carex  exilis.  Dew, 
"     aperta,  Boot. 
Gramineae. 

Muhlenbergia  Mexicana,  Trin. 

Andropogon  furcatus,  Muhl. 

Sorghum  nutans.  Gray. 
Filices. 

Pellaea  gracilis,  Hook. 

Aspidium  cristatum,   v.    Clintonianum, 

Gray.  Mr.  Fletcher,  July  31 

Ophioglossum  vulgatum,  L.  **  July  15 


Dr.  Small. 

July  22 

IVfrs.  Chamberlin. 

Aug.  20 

Mr.  Fletcher. 

Sept.  15 

Mrs.  Chamberlin, 

May  15 

Mr.  Fletcher, 

''      15 

<( 

Sept.  2 

a 

June  12 

t( 

July  21 

June  17 
July  30 

Aug.  20 
Sept  28 
Sept.  28 

Mr.  R.  B.  Whyte.  July  1 
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REPORT  OF  THE   CONCHOLOGICAL  BRANCH    FOR   THE 
SEASON   OF   1882. 


To  tJie  Council  of  the  Ottawa  Fidd-XaturalisUi^  Club. 

I  regret  exceedingly  that  circumstances  have  for  the  present  caused 
the  withdrawal  of  my  colleague,  Mr.  Latchford,  from  active  work  in  the 
Club,  and  although  much  the  larger  proportion  of  the  work  to  be 
recorded  was  done  by,  or  at  the  instigation  of,  that  gentleman,  the  pre- 
paration of  the  I'eport  from  this  section  falls  to  my  lot. 

During  the  past  season  several  excursions  have  l>een  organized, 
and  a  considemble  amount  of  work  accomplished.  The  number  of 
interesting  species  noted,  however,  has  been  smaller  than  might  have 
been  expected ;  nevertheless  good  series  have  been  collected  of  forms 
heretofore  considered  rare  in  this  locality,  such  as  Unio  pressits 
which  was  found  in  considerable  numbers  by  Mr.  Latchford  and  Mr. 
Tyrrell  in  the  Rideau  River,  by  the  Rifle  Range.  Some  interesting 
varietal  forms  of  Goniohasis  livescens,  Menke,  have  also  been  secured. 

The  same  gentlemen  made  a  very  successful  excursion  to  Meech's 
Lake,  in  the  month  of  September,  when,  among  other  species,  good  col- 
lections o£  Limncea  megasoma,  Physa  Lordi  and  Anodonia  fragilis  were 
obtained. 

The  last  named  species  was  found  to  be  badly  infested  with 
parasitic  mites,  one  of  which,  found  in  the  gills  of  the  m<^lusc,  and  as 
yet  undescribed,  was  remarkable  for  its  extraordinary  sizf»,  being  of  the 
dimensions  of  a  large  marrow-fat  pea. 

Some  nice  specimens  of  Mesodon  Sai/ii,  Binney,  were  found  by 
Mr.  Latchford  near  the  Beaver  Meadow  in  Hull,  in  November;  and 
another  beautiful  shell,  which  has,  for  the  present,  been  referred  to 
Succinea  aurea,  Lea,  was  also  discovered.  It  is  ix)ssible,  however, 
that  it  may  only  be  the  young  of  S,  ovalis,  Gould. 

A  large  Limax  resembling  L.  agreatis,  Say,  was  likewise  detected 
in  a  garden  inside  the  city  limits ;  but  its  identity  is  not  certain. 

It  is  right  to  mention  that  a  collection  of  specimens,  which  has 
been  sent  to  specialists  in  the  United  States,  has  not  yet  been  returned, 
and  which,  when  received,  will  add  some  new  species  to  our  local  list. 

Owing  to  the  height  of  the  water  in  the  Ottawa  River,  the  past 
season  has  been  a  very  unfavourable  one  for  collecting   Unios, 
2nd  February,  1883.  PASCAL  POIRIER. 
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REPORT   OF    THE   ENT0MOLOGI0.\L  BRANCH   FOR  THE 

SEASON  OF  1882. 

To  ilie  Council  of  the  Ottawa  Field -Naturalists'  Club. 

As  this  Report  is  intended  to  be  but  a  brief  outline  of  the  work  of 
the  Club  during  the  year,  it  must  necessarily  deal  with  generalities 
rather  than  with  the  details  which  might  be  looked  for  as  desirable  in 
an  ordinary  entomological  paper. 

It  is  much  regretted  that  the  number  of  workers  in  this  Branch 
has  been  but  slightly  augmented  since  the  organization  of  the  Club,  and 
that  in  consequence  the  collections  in  the  different  orders  progress  but 
slowly,  while  some  are  almost  totally  neglected. 

The  season  o[>ened  much  later  than  in  1881  and  quantities  of  snow 
and  ice  remained  in  the  woods  on  7th  April,  while  even  in  May  there 
was  a  snow-fall  on  the  2nd  and  several  frosty  nights  during  the  early 
part  of  the  month.  Consequently  there  was  no  great  abundance  of 
insect-life  until  toward  the  middle  of  May,  but  from  tliat  time  the  season 
was  a  favourable  one  for  collecting,  and  specimens  were  numei'ous  to  the 
•end  of  October.  Collections  were  made  at  each  of  the  three  Club 
Excursions,  and  sub-excursions  also  visited  Thurso,  the  Mer  Bleue, 
CJhelsea,  McKay's  Bush,  Templeton,  Billings'  Bridge,  etc.  The  most 
important  work,  however,  was  done  by  individual  members. 

It  is  thought  desirable  to  indicate  the  relative  attention  which  the 
several  orders  have  hitherto  received,  and  they  are  therefore  treated 
43eparately.  Unfortunately  the  extensive  collections  made  in  this  vicinity 
by  the  late  Mr.  Billings  have  been  inters(>eised  with  numerous  species 
i-eceived  from  other  localities,  and.  are  therefore  unavailable  for  the 
compilation  of  our  lists ;  thus  the  whole  ground  has  to  be  covered  afresh. 
Hymenoptera. — This  order,  containing  our  bees,  w;asps,  ants,  etc., 
offers  perhaps  mora  inducements  to  the  student  of  insect  life  (not  the 
mere  collector  of  insects)  than  any  other,  and  it  is  much  to  be  deplored 
that  so  little  is  yet  known  of  our  species.  "We  have  no  worker  devoted 
to  this  order,  and  although  a  considerable  number  of  species  have  been 
collected,  and  are  available  for  study,  but  few  have  yet  been  named. 
The  only  group  to  which  particular  attention  has  been  devoted  is  the 
Uroceridce,  or  Homtails.     Sevei-al  species  are  found  here  destroying  our 
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trees,  and  some  notes  on  them,  have  been  recently  published  in  the 
Canadian  Entomologist  (Dec.  1882)  to  which  members  are  referred  for 
further  particulars. 

Of  the  Tenthredinidee,  or  Saw-flies,  some  ten  or  more  species  are  so- 
far  known.  This  is  a  very  obnoxious  group  of  insects  and  should 
therefore  be  carefully  investigated.  One  very  common  species  is 
NematiL8  ventricosus,  the  currant- worm,  so  troublesome  to  growers  of 
gooseberries  and  currants.  Three  or  four  species  are  found  upon  the 
pines,  and  in  1881  some  red-pines  (Pinua  resinosa)  near  Hull  were 
very  badly  injured  by  a  species  of  Lophyrus.  Some  of  the  smaller  trees 
were  found  lajst  summer  to  have  died  from  the  injuries  of  the  preceding 
season,  while  others  had  all  the  lower  limbs  killed.  The  Ichneumonid» 
— parasitic  insects  and  good  friends  to  agriculturists — are  very  numerous 
and  of  interesting  habits  and  forms.  As  an  instance  of  the  way  in  which 
they  destroy  other  insects,  it  may  be  mentioned  that  although  the 
caterpillars  of  F.  aniiopa  were  abundant  during  the  summer,  but  few 
butterflies  developed,  owing  to  the  great  number  of  pupje  infested  with 
the  little  parasite  called  PteroiJialtcs  vanesscB  1  From  one  chrysalid  over 
350  minute  glittering  four- winged  flies  were  counted,  while  many  more 
remained  in  it,  so  that  it  probably  fed  450-500.  This  chrysalid  was  one 
of  a  brood,  all  of  which  were  similarly  aff'dcted,  and  at  different  times 
and  places  during  the  season  the  chrysalids  were  found  almost  universally 
destroyed.  A  closely  allied  species,  F,  puparunihaa  been  most  useful 
in  checking  the  increase  of  the  obnoxious  cabbage-butterfly. 

Lepidoptera. — Butterflies  and  moths,  the  most  beautiful,  and  in 
their  larval  stages  among  the  most  destructive,  of  the  insect  hosts,  have, 
despite  their  charms,  been  sadly  neglected.  Only  two  members  collected 
last  season,  and  of  these,  one,  we  are  sorry  to  say,  has  removed  from  the 
city,  possibly  not  to  return,  and  has  taken  with  him  his  collections. 
This  gentlemap,  Mr.  A.  W.  Hanham,  is  an  enthusiastic  lepidopterist 
and  made  a  large  collection  during  May,  June  and  July.  He  has  kindly 
furnished  us,  by  request,  with  a  liat  of  his  butterflies  and  of  about  fifty 
species  of  moths,  adding :  "  I  have  80  varieties  Noctuinse  and 
Geometrinae  unnamed,  and  about  90  sorts  micro-lepidoptera.  *  *  * 
I  would  like  to  be  at  the  meeting  of  the  Club.  I  hope  the  information 
which  I  enclose,  scant  though  it  is,  will  help  you  in  your  report."     A 
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comparison  of  Mr.  Hanham's  list  of  butterflies,  containing  thirty-nine 
species,  with  one  published  by  the  late  Mr.  Billings  (Gin.  Ent.  Vol.  I) 
in  1868,  and  which  contains  the  same  number  of  species,  shows  that 
there  are  nine  species  in  each  which  are  not  in  the  other,  which  with  two 
additional  species  known  in  other  collections  will  make  a  total  of  fifty 
species  so  far  I'ecorded  from  this  locality.  It  was  at  first  proposed  to 
publish  as  an  appendix  a  list  of  buttei-flies,  but  by  deferring  it  for  another 
year  it  will  probably  be  made  more  complete.  Among  Mr.  Hanham's 
butterflies  is  Pieris  rapce,  the  cabbage-butterfly,  now  the  most  common 
of  all  our  species,  bub  which  has  been  inti*oduced  since  the  date  of  the 
older  list.  This  fact  shows  the  importance  of  publishing  local  liats, 
which  are  not  only  valuable  as  records  of  the  species  then  known,  but 
for  comparison  in  after  years  by  i)ersons  studying  the  changes  which  are 
ever  taking  place  in  fauna  and  flora.  Among  Mr.  Hanham's  butterflies 
was  a  Thecla  (taken  near  Hull  on  21st  May)  a  drawing  of  which  was 
sent  to  Mr.  W.  H.  Edwards,  who  writes  that  it  is  probably  Thecla  niphon, 
a  rare  species,  of  which  he  has  only  taken  two  specimens.  Specimens 
of  Eudryas  grata,  the  Beautiful  Woodnymph,  were  received  on  July 
10th,  from  Mr.  Geo.  Hay,  with  a  statement  that  they  were  very 
numerous  on  his  grape-vines.  Lady  Ritchie  also  sent  a  pair  which  were 
taken  in  the  Ghief  Justice's  garden.  This  moth  was  unusually  abundant 
last  season,  but,  although  the  larvae  feed  ujion  the  grape,  we  did  not  hear 
any  complaints  from  fruit-growers  of  trouble  with  it,  but  it  was  reported 
as  disfiguring  the  Virginia  creeper  in  some  places.  The  red-humped 
caterpillars  of  Notodanta  concirma  were  reported  on  apple  trees  near  the 
city.  They  are  voracious  feeders,  stripping  branches,  and  sometimes 
small  trees,  very  rapidly,  but  are  easily  detected  and  destroyed  and  need 
not  be  much  feared.  The  number  of  butterflies  and  moths  already 
captured  here  indicates  that  this  is  a  rich  field  for  the  lepidopterist,  and 
when  properly  worked  and  sugared  it  will  undoubtedly  yield  a  rich  and 
varied  harvest. 

DiPTERA. — This  order  of  two-winged  flies  contains  our  most 
pugnacious  and  aggressive  insects.  They  not  only  valiantly,  and  often 
successfully,  defend  their  native  glades  and  meadows,  but  also  swarm 
forth  to  make  war  upon  us  in  our  houses.  Yet  so  little  is  known  about 
them  that  we  are  in  doubt  even  as  to  the  title  or  titles  of  our  mosquitoes. 
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Some  50  or  60  species  of  flies  have  been  collected,  but  the  majority  ore 
jet  unnamed;  while  to  arrive  at  a  correct  knowledge  of  their  habits  and 
-metamorphoses  will  require  a  vast  amount  of  study  and  of  original 
investigation  in  the  future.  As  an  example  of  the  curious  forms  often 
met  with  in  this  order  may  be  mentioned  the  peculiar  little  Hammer- 
headed  fly,  Sphyracep/iala  brevicamis,  taken  on  Parliament  Hill,  14th 
Oct.,  and  in  Stewarton  on  9th  Nov. 

CoLEOPTERA. — ^This  Order,  always  a  favourite  with  entomologists, 
from  the  comparative  ease  with  which  its  specimens  can  be  collected  and 
preserved,  has  had  the  most  attention  bestowed  upon  it.  Over  800 
species  have  been  collected,  but  work  hitherto  has  been  chiefly  confined 
to  families  found  upon  plants — especially  such  as  are  injurious  thereto — 
and  the  numerous  water  and  ground  beetles  are  poorly  represented  in 
our  collections.  It  will  require  much  systematic  collecting  to  arrive  at 
a  fair  knowledge  of  our  numerous  species  of  CarabidaSj  Bytiscidce,  etc. 

Last  season  especial  attention  was  given  to  our  hickory  and 
butternut  trees.  A  grove  of  these  trees  near  Hull  was  visited  by  Mr. 
Harrington  at  intervals  throughout  the  season,  and  the  trees  were  found 
to  sufler  much  from  insects  of  various  oi-ders.  Among  the  beetles 
captured  were  Dicerca  lurida,  CkryaohothrU  femoratay  Anthaxia 
viridicomis,  A,  vividifrons,  AgrUua  egenus,  Dorcheachema  nigrum,  Goes 
occulaiitSy  Goes  pulvet'ulenttis,  Saperda  discoidea,  Gawrotes  cyanipennis, 
Glytits  erythocephalus,  Leptostyhis  mactday  Hyperplatys  adsperstiSf 
Chariessa  pilosa,  Magdalis  barbita^  Pseudomus  truncattls,  and  Acoptus 
suturcdts.  Several  of  the  species  had  not  previously  been  taken  by  him, 
ihough  they  seemed  to  be  very  abundant,  as,  for  instance,  Dorcheschema 
nigrum  and  Dicerca  lurida.  The  sumacs  growing  abundantly  in  and 
aix)und  thi3  grove  also  yielded  when  in  flower  numerous  specimens  of 
some  of  the  same  species  and  of  other  Cerambycidte,  etc.,  the  majority  of 
which  had  probably  been  bred  from  the  neighbouring  trees. 

The  following  are  tlie  dates  of  occurrence  of  a  few  species : — Saperda 
cartdida,  Hull,  12th  July,  on  Service-berry;  Saperda  mutica,  ¥sArj 
Lake,  16th  July,  on  willow ;  Glycobius  speciosusy  taken  20th  July  by 
M.  Ami,  (this  is  not  common  here ;  our  maples  apparently  do  not  sufler 
much  from  it) ;  Fcedlinota  cyanipes,  Hemlock  Lake,  22lid  July,  on 
willow  ;  Desmocerus  palliaius,  Lover's  Walk  and  Rideau  Hall,  20th-31st 
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July,  on  elder,  (an  examination  of  the  eldei-s  around  the  Lover's  Walk 
later  in  the  season  showed  them  io  be  badly  infested  with  the  larvae  of 
this  beetle  anj  of  some  moth).  The  Locust-borer,  CyUene  robinice,  was 
very  common  in  the  city  during  September.  The  locust  trees  in  the 
city  suffer  greatly  from  the  ravages  of  this  beetle  ;  the  wonder  is  that 
come  which  have  been  noticed  can  survive  their  injuries.  Specimens  of 
the  beetle  were  received  from  several  ))ersons.  Several  specimens  of 
Pogonocherus  peniceUatus  were  taken  between  26th  Sep.  and  7th  Oct. 
on  fences,  tree  boxes,  etc.,  in  the  city,  and  may  possibly  live  in  our 
maples.  CJuilcopIiora  virginiensis,  C  Foriis  and  C  liberta  were  taken 
on  pines  near  Hull  on  24th  Sep.  and  16th  Oct.  Among  the  last  beetles 
taken  were  Dicerca  divaricata,  30th  Oct.,  and  GriocepJutltis  agreatia,  10th 
Nov.  Prasocnris  varipes  was  found  in  great  numbers  hybemating  in 
crevices  in  the  bark  of  an  oak  (Quercus  macrocarpus)  on  8th  Dec. 

Hemipteha. — This  order  contains  the  time  bugs,  many  of  which 
are  beneficial  while  others  are  decidedly  obnoxious  and  disagreeable. 
The  division  of  this  order  known  as  the  Homoptera  was  dwelt  upon  at 
some  length  by  our  President  in  his  Inaugural  Address,  and  a  number 
of  tree  hoppers  and  their  habits  were  described^  as  well  as  a  gall  insect 
which,  as  then  explained,  makes  its  galls  in  countless  numbers  upon  the 
Hackberry,  Celtis  occidentalism  specimens  of  which  occur  near  Billings' 
Bridge,  and  has  received  from  Prof.  Riley  the  name  of  Psylla  celtidia- 
mamma.  These  insects  will  be*  found  fully  described  in  the  Annual 
Report  (1882)  of  the  Ent.  Soc.  of  Ont.  Allied  to  the  psyllas  ai-e  the 
aphides  so  destructive  to  vegetation.  These  are  of  numerous  species  and 
occur  in  countless  numbers,  but  they  have  not  yet  been  investigated 
here.  On  15th  Oct.,  near  Hull,  such  myriads  of  aphides  swarmed  in 
the  mellow  autumn  air  that  looking  across  the  fields  towards  the  sun 
there  was  the  appeamnce  almost  of  a  snow-fall,  except  that  the  minute 
living  flakes  were  floating  and  crossing  in  every  direction,  while  larger 
ones  with  more  rapid  motions  darted  in  large  numbers  through  the 
drifting  clouds  of  life ;  these  were  insects  of  different  orders,  but  chiefly 
flies  and  beetles.  On  the  following  day  the  pine-aphides  were  observed 
laying  their  eggs  on  the  leaves  in  rows  of  8-10.  Their  guardians,  the 
ants,  ran  to  and  fro  and  occasionally  one  was  seen  dashing  about  in  great 
excitement  and  snapping  right  and  left,  apparently  at  some  minute  flies 
which  hovered  about  the  aphides  and  which  were  probably  parasites. 
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Of  the  second  division  of  bugs,  Heteroptera,  a  number  of  species 
have  been  collected  as  occasion  offered,  but  they  are  mostly  unnamed 
and  their  habits  have  not  been  investigated. 

Orthoptera. — This  order  is  a  limited  one  containing  but  few 
species — our  crickets,  grasshoppers,  etc. — ^yet  even  these  few  have  not 
been  collected  nor  their  injurious  habits  observed.  At  the  excursion  to 
Des  Chenes  Lake,  2nd  Sep.,  a  pair  of  the  remarkable  and  rather  rare 
Walkingstick  iusecta,  DiapJieromera  femoratay  were  taken  on  hickory. 
Three  specimens  were  also  taken  near  Hull  a  few  days  previously.  The 
common  gi*asshopper,  Caloptenus  Jemurruhrum,  so  abundant  on 
Parliament  Square  and  elsewhere  a  few  years  ago,  is  now,  apparently 
owing  in  a  great  measure  to  the  labours  of  the  English  sparrows,  not  at 
all  numerous,  and  fishermen  seeking  them  for  bait  are  forced  to  go  some 
distance  beyond  the  city  limits. 

Neuroptera. — Our  dragon-flies,  mayflies,  shadflies,  etc.,  have  not 
yet  been  collected,  although  there  are  among  them  some  of  our  most 
interesting  insects.  The  species  are  innoxious  and  often  very  beneficial 
in  their  habits.  Corydaliis  coinuttis,  known  in  the  United  States  as  the 
Hellgrammite  fly,  is  of  such  remarkable  and  formidable  appeai'ance  as 
always  to  attract  attention,  and  specimens  have  been  frequently  rec^eived. 
The  larvae  are  found  in  great  numbers  along  the  Bideau  and  are 
extensively  used  as  bait. 

Arachnid-S)  and  Acarid^. — The  insects  included  ia  these  orders 
differ  from  all  the  foregoing  in  having  an  additional  i)air  of  legs,  and 
are  popularly  known  as  spiders  and  mites.  Mr.  Tyrrell  has  been 
collecting  them  and  has  now  quite  a  large  collection.  The  spiders  are 
at  present  being  named,  and  many  of  the  mites  have  been  already 
determined. 

Tn  conclusion  we  would  request  the  Coimcil  to  urge  upon  the 
members  the  importance  of  the  study  of  entomology,  not  only  for  its 
scientific  value  but  for  economic  considerations  as  well,  and  for  the 
pleasure  and  profit  which  will  be  gained  by  them.  Our  forests,  fields 
and  gardens  are  ravaged  by  almost  countless  species  of  insects,  while 
many  attack  our  cattle  and  poultry  and  a  few  even  wound  us  in  the 
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flesh  as  well  as  in  the  pocket.  In  compensation  there  are  other  species 
which  furnish  us  with  food  and  raiment,  and  many  which  are  objects  of 
exquisite  grace  and  beauty. 

W.  HAGUE  HARRINGTON, 
J.  B.  TYRRELL, 

Leaders,  Entomological  Branch  188283. 
16th  March,  1883. 


REPORT   OF    THE    ORNITHOLOGICAL    AND    OOLOGIOAL 
BRANCH  FOR  THE  SEASON  OF  1882. 


To  tJte  Council  of  the  Ottawa  Fieldr Naturalists^  Club : 

The  leaders  have  much  pleasure  in  reporting  that  during  the  past 
year  a  number  of  members  of  the  Club  have  taken  an  active  part  in 
the  local  development  of  Ornithology  and  Odlogy,  and  that  some  impor- 
tant work  has  been  done. 

In  order  to  facilitate  work,  sub-excursions  were  held  periodically 
during  the  collecting  season,  to  various  localities  in  th«  vicinity  of  the 
city.  On  two  of  them,  held  on  the  24th  May  and  19th  July  respec- 
tively, the  nesting  place  of  a  colony  of  great  blue  herons  {Ardea  hero- 
dias,  L.),  was  visited.  This  heronry  (which  is  known  to  have  existed 
for  many  years,  having  been  visited  by  the  Ottawa  Natural  History 
Society  in  1868),  is  situated  on  the  north  bank  of  the  Ottawa  River, 
abont  half  way  between  McCaul's  Bay  and  the  village  of  Thurso,  and 
is  distant  about  25  miles  from  the  city,  It  is  located  in  the  centre  of  a 
thick  swamp,  which,  on  the  occasion  of  our  first  visit,  was  so  deeply 
submerged  as  to  bar  all  ingress.  On  the  19th  July,  however,  the  water 
was  but  knee  deep.  After  proceeding  about  half  a  mile  into  the  swamp, 
our  attention  was  arrested  by  a  peculiar  sound,  which  we  at  first  thought 
must  proceed  from  some  distant  saw-mill,  or  steamer  on  the  river.  As 
we  advanced,  however,  the  sound  resolved  itself  into  most  extraordinary 
noises,  some  of  which  strongly  resembled  the  barking  or  yelping  of  dogs 
or  foxes.  On  penetrating  still  deeper  into  the  swamp,  we  discovered 
that  the  noises  proceeded  from  immense  numbers  of  herons,  some 
perched  on  the  branches  of  the  trees,  some  sitting  on  their  nests,  and 
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others  flying  overhead.  The  uproar  was  almost  deafening,  and  the  odour 
arising  from  the  filth  with  which  the  trees  and  ground  were  covered 
was  extremely  disagreeable. 

We  tramped  all  through  the  heronry,  and  calculated  that  it  must 
extend  at  least  half  a  mile  in  each  direction.  The  trees  were  swamp 
ash  (Fraxinus  sambuci/olia),  and  at  least  two  nests  were  built  on  every 
available  one,  while  some  of  the  larger  ones  contained  as  many  as  seven 
or  eight.  The  clutch  seemed  in  all  cases  to  consist  of  three ;  and  the 
nearly  full  grown  young  were  scarcely  to  be  distinguished  in  plumage  « 
from  the  adults.  When  driven  from  the  nest,  however,  they  flew  very 
awkwardly,  and  alighted  as  quickly  as  possible.  Numbers  of  the 
parents  were  feeding  their  young,  and  the  capacious  mouths  and  throats 
of  some  which  we  shot  were  completely  filled  with  fish,  about  an  inch 
long,  which  were  evidently  intended  for  food  for  their  hungry  oflspring. 
The  nests  wei*e  all  of  the  same  pattern— great  cumbersome  piles  of 
sticks,  about  a  foot  thick,  but  with  a  very  shallow  cavity,  and  no 
lining.  They  were  placed  from  twenty  to  forty  feet  from  the  ground, 
in  some  instances,  next  the  trunk  of  the  tree,  and,  in  others,  some 
distance  out  on  the  large  branches.  The  birds  were  very  tame,  making 
no  attempt  to  fly  until  we  began  to  climb  the  trees  on  which  they 
were ;  and  even  then  they  moved  lazily  off^,  and  manifested  little  or  no 
alarm  at  our  near  approach  to  their  young.  It  is  surprising  that  such 
large  and  powerful  birds  should  show  so  little  inclination  to  defend  their 
young  ;  however,  as  the  following  incident  will  show,  it  is  not  always 
in  the  largest  and  strongest  birds  that  this  instinct  is  most  perfectly- 
developed. 

On  the  28th  June  a  most  peculiar  fight  was  witnessed  by  Mr. 
Scott  in  a  willow  swamp  about  four  miles  from  the  city.  The  com- 
batants were  a  common  garter  snake  (Eutaenia  sirtalis  Baird  and 
Girard),  about  a  foot  and  a  half  long,  which  was  trying  to  devour  a 
young  Wilson's  thrush  (Turdus  fuscescens  Steph.),  and  the  parent 
thrushes,  who  were  endeavouring  to  rescue  it,  aided  in  their  efforts  by 
twocatbirds(Mimus  carolinensis  (L.)  Gr.)  and  two  robins  (T.  migratorius 
L.)  The  six  birds  were  greatly  excited,  and  every  feather  stood  on 
end,  as  each  one  dashed  in  turn  at  the  head  of  the  snake.  How  the 
latter  was  defending  himself  could  not  be  seen,  as  he  was  almost  com 
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pletely  hidden  by  thick  underbrush.  The  birds  were  so  excited  that 
they  allowed  the  observer  to  advance  to  within  two  or  three  feet  of 
them,  without  paying  the  least  attention  to  him  ;  the  snake,  however, 
on  seeing  someone  approach,  relinquished  his  prize,  and^glided  off  into 
the  thicket.  As  soon  as  they  saw  the  enemy  routed,  the  storm  of  angry 
chirps  ceased,  and  the  robins  and  catbirds  flew  off;  while  the  thrushes, 
although  they  continued  to  give  vent  to  occasional  mournful  whistles, 
did  not  manifest  neai-ly  the  same  anger  or  alarm  at  seeing  their  off- 
spring in  human  hands,  as  they  did  when  the  snake  had  posession  of  it. 
The  young  thrush,  which  had  evidently  just  left  the  nest,  was  only 
slightly  skinned  on  the  wing,  but  was  terribly  frightened,  and  died  the 
next  day.  During  the  whole  of  the  combat  a  least  flycatcher  (JSmpi- 
donan  minimus  Bd.)  was  quietly  sitting  on  her  nest  in  the  fork  of  a 
small  willow,  only  a  few  feet  away,  paying  not  the  slightest  heed  to  the 
exciting  scene  which  was  enacting  beneath  her. 

Among  the  nests  found  this  season  might  be  mentioned  several  of 
the  white-thi'oated  sparrow  (Zonontrichia  albicoUis  (Gm.)  Bp.)  About  the 
8th  August  the  nest  of  a  common  Bittern  (Botaurus  mugitans  (Bartr.) 
Coues)  a  collection  of  oak  twigs,  placed  in  the  centre  of  a  small  clump 
of  Cassandra  calj/culata,  was  found  in  Lake  Flora  Swamp,  Hull,  with 
five  half-grown  young  ones  in  it. 

On  the  11th  July,  Mr.  Scott  found  what  was  probably  the  nest  of 
a  red-eyed  vireo  (Vireoolivaceus(L.)Veillot)  containing  two  eggs  of  the 
cowbird  (Molothnis  ater  (Bodd.)  Gray)  almost  liatched  !  This  is  a  most 
interesting  find,  as  it  has  been  hitherto  supposed  that  the  birds  which 
are  forced  to  do  duty  as  nurses  to  the  cowbird's  young,  would  not  hatch 
the  eggs  of  the  intruder,  unless  some  of  their  own  eggs  were  present.* 

The  following  additions  have  been  made  to  the  "  List  of  birds  shot 
in  the  vicinity  of  Ottawa,"  appended  to  last  year's  report,  and  published 
in  •*  Transactions "  No.  3,  of  the  Club.  (The  numbers  refer  to  the 
second  edition  of  Coues*  "Check  List."J 

6.  Turdus  mustelinus  Gm.,  Wood  Thrush.  This  bird  is  not 
uncommon  with  us,  and  was  inadvertently  omitted  from  last  year's  list. 

*8ince  the  above  was  written,  the  iollowing  has  appeared  in  an  article  by 
Mr.  W.  Danlop  in  the  Canadian  Sportsman  and  Naturalist  for  June,  1883  :  "  Dr. 
Brewer  mentions  a  case  in  which  a  red-eyed  vireo  hatched  three  of  these  (the 
cowbird's)  eggs  without  laying  any  of  her  own^" 
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109.  Udminthophila  perigrina,  (Wils.)  Cab.  Tennessee  Warbler. 
A  specimen  of  this  rare  warbler  was  shot  on  the  bank  of  the  Rideau 
River,  on  the  9th  of  April  last  (1882),  by  Mr.  White. 

142.  Geothlypis  pAi7ac/c/;>/wa.  (Wils.),  Bd.  Mourning  Warbler.  A 
male  and  female  of  this  shy  warbler  were  observed,  by  Mr.  Scott,  on 
two  consecutive  days,  towards  the  beginning  of  last  July.  On  both 
occasions  they  were  hopping  about  among  the  branches  of  a  willow,  in 
a  little  swamp,  near  the  Chelsea  road,  about  four  miles  from  town. 
Their  movements  made  it  probable  that  their  nest  was  not  far  distant, 
but  a  deligent  search  failed  to  discover  it.  The  male  bird  alone  was 
shot.  / 

147.  Myiodiocles  pusilltcs  (Wils.),  Bp.  Green  Blackcapped  Fly- 
catching  Warbler.  One  specimen  of  this  warbler  was  shot  by  Mr. 
White. 

212.  Chryaomiti'in  pinus  (Bartr.),  Bp.  Pine  Linnefc,  American 
Siskin.  These  birds  have  been  very  common  this  winter  (1882-83), 
great  numbers  of  them  having  been  observed  feeding  on  the  seeds  of 
the  white  cedar  trees  along  the  banks  of  the  Rideau.  Some  have  even 
ventured  into  the  city,  and  a  pair  were  noticed  in  a  vacant  lot  on 
Wilbrod  Street,  eating  seeds  of  lamb's  qua rtei-s  (Chenopodium  album) 
which  reared  theii*  tops  above  the  snow.  We  have  no  record  of  their 
ever  having  been  taken  here  before. 

240.  Ammodramtis  catiddcutus  (Wils.),  Sw.  Sharptailed  Finch. 
One  specimen  of  this  bird  was  shot  last  season,  and  sent  to  Dr.  Coues, 
who  remarked  that  this  locality  was  both  north  and  west  of  its  usual 
range. 

331.  Scolecop/uigics  ferr ugiueua  (Gm.),  Sw.  Ru.sty  Grackle.  Every 
autumn  immense  flocks  of  these  birds  pay  us  a  passing  visit,  on  their 
southward  journey.  Specimens  have  also  been  shot  here  in  June  and 
July,  which  makes  it  probable  that  they  occasionally  breed  here.  This 
species  should  have  been  mentioned  in  last  year's  list. 

534.  Ilaliaetus  leucocephaltcs  (L.),  Savig.  Bald  Eagle.  Specimens 
of  this  magnificent  bird  have  been  seen  and  shot  from  time  to  time  in 
the  vicinity  of  Ottawa  ;  and  a  live  bird,  taken  up  the  Gatineau  some 
years  ago,  is  at  present  living  in  confinement  at  the  Royal  Exchange 
Hotel 
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626.  Tringa  canuivs  L.,  Red-breasted  Sandpiper  ;  Robin  Snipe  ; 
Knot.  This  sandpiper  is  very  rare  with  us,  apparently  only  visiting 
us  in  the  fall. 

638.  Tringdidea  macularius  (L.),  Gr.  Spotted  Sandpiper.  This  is 
the  commonest  of  our  shore  birds,  and  breeds  here  abundantly.  It  was 
inadvertently  omitted  from  last  year's  list. 

684.  GaUinula  galeatu  (Licht.),  Bp.  Florida  Gallinule.  This  bird, 
for  a  long  time  supposed  to  be  exclusively  a  southern  species,  is  quite 
common  with  us,  and  probably  breeds  here.  It  is  somtimes  confounded 
with  the  coot  {Fulka  americana,  Gm.)  but  is  readily  distinguished  from 
it  by  its  red  frontal  plate,  and  the  absence  of  marginal  membranes  on 
the  toes.  It  is  a  fact  worthy  of  note  that,  while  the  gallinule  seems 
to  be  confined  to  the  Rideau,  and  its  tributary  creeks,  the  coot  is  found 
exclusively  on  the  Ottawa.  \ 

Two  ducks,  a  male  and  female,  which  appeared  to  be  hybrids 
between  the  mallard  {Anas  boscai,  L.)  and  the  black  duck  {A.  ohscvra^ 
Gm.),  were  shot  on  the  Ottawa  by  Mr.  White. 

718.  Spatula  cli/peata  (L.),  Boie.  Shoveller  Duck.  A  few  speci- 
mens of  this  duck  were  shot  on  the  Rideau  River,  last  fall. 

854.  Fratercula  arctica  (L.),  Steph.  Common  Puffin ;  Sea  Parrot. 
A  young  bird  of  this  species  was  shot  on  the  Ottawa,  towards  the  end 
of  October,  1881  (after  the  report  for  last  year  had  been  handed  in.) 
It  had  probably  been  blown  inland  by  a  severe  storm,  which  took  place 
some  days  previous. 

Mr.  White,  last  season,  obtained  additional  specimens  of  the 
yellow-winged  Sparrow  {Coturniculm  passerinus  [Wils.]  Bp.),  thus 
placing  the  occurrence  of  that  species  in  this  locality  beyond  question. 

The  leaders  i*egret  that  several  mistakes  were  inadvertently 
allowed  to  get  int<5  the  report  and  list  of  birds  published  last  year. 
The  following  corrections,  therefore,  reqnii*e,  to  be  made  : — 

Page  27,  line  6,  for  Imelin,  read  Gmelin  ;  line  10,  for  Columbus, 
read  Colymbusj  line  13,  for  Halialtus,  read  Haliaetus  ;  line  25,  for 
Sayomis,  read  Sayiomis  ;  page  28,  line  5,  for  Harporhynchus  cinereus, 
Baird,  read  Harporhynchus  rufus,  Cab.  ;  lino  26,  for  Cones,  read  Coues. 
In  the  list:  Omit  No.  12;  for  **  34  Parus  rufescens,  Townsend, 
Chestnut-backed   Chicadee,"   read    "  33    Parua   HicdsonicvLS,    Forster, 
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Hudsonian  Chickadee  ;"  for  "  132  Vireo  pusUlus,  Cpues,  Least  Vireo," 

read  "  125  Vireo  gilvus,  Bp.,  Warbling  Vireo  ;"    page  31,  No.  183,  for 

lencophrys,    read   leiccophrt/s ;    omit   No.    329.     After   No.  337  read  : 

"  One  specimen  seen  by  Lieut. -CoJ.  and  Mr.  Geo.  R.   White.     When 

observed  it  was  sitting  on  a  flagstaff,  at  the  Rideau  Rifle  Range.     It 

was,  unfortunately,  not  secured,  but  it  was  examined  closely  through  a 

glass  ;  and,  as  there  is  no  bird  with  which  it  could  be  confounded,  there 

can  be  no  doubt  as  to  its  identity."     No.  337,  for  "  Sharp-skinned,*' 

read  "  Sharp-shinned ;"  omit  No.  398 ;   No.  406,  for  '*  Brown,"  read 

«  Brant ;"  for  "  470  Porzana  Jamaicensis,  Cass.,  Black  Rail,"  read  "  467 

Rallus  Virginianus  L.,  Virginia  Rail. ;"  No.  507,  for  "  Buffalo-headed/ 

read  "  Buffle  headed ;"   for   "565    Larus  Franklinii  Rich,"   read  556 

Larus  Philadelphia  Coues." 

Last  Spring  (1882)  bii-ds  were  fii-st  seen  on  the  following  dates  : 

FebVy  18 — Shore  Lark,  Eremophila  alpeatris  (L.)  Boie. 

March  8 — Robin,  *Turdtc8  migratoritcs,  L. 

"  26 — Purple  Finch,  Carpodacaa pwrpureus  (Gm.)  Gr. 

«  ii9--Bluebird,  Sicdia  sialis  (L.)  Hald. 

«  30 — White-bellied  S\^allow,  Iridoproctie  hicolor  (V.)  Coues. 

April  1 — Wood  Pee  wee,  Contopus  virens  (L.)  Cab. 

»»  3 — Purple  Martin,  Progne  subia  (L.)  Bd. 

"  3 — Purple  Graclcle,  Quiacalua  purpureas  (Bartr.)  Licht. 

**  4 — Snowbird,  Junco  hienialis  (L.)  Scl. 

**  4 — Gk>lden-crested  Kinglet,  Regulus  satrapa,  Licht. 

"  4 — Song  Sparrow,  Melospiza  fdsciata  (Gm.)  Scott. 

"  7 — Pee  wee,  Sayiomis  fusca  (Gm.)  Bd. 

"  7 — Cowbii-*^!,  Moloihrus  ater  (Bodd)  Gray. 

"  7 — MarshHawk,  Circus  cyaneus  hudsonius  (L.)  Coues. 

"  7 — Herring  Gull,  Larus  argentatuSy  Brunn. 

"  8 — Red-winged  Blackbird,  Agelceus  phceniceus  (L.)  V. 

"  8 — Rusty  Grackle,  Scolecopltagus  ferrugineus  (Gm.)  Sw. 

"  9 — Black-and-white   Creeper,    Mniotilta   varia   (L.)   V.,    and 
several  other  warblers.        * 

"  10  -  Wood  Duck,  Aix  Sponsa  (L.)  Boie. 

**  10 — Goosander,  Mergus  merganser ^  L. 

"  10 — House  Wren,  Troglodytes  domesticus  (Bartr.)  Coues. 

**  15 — Kingfisher,  Ceryle  alcyon  (L.)  Boie. 

**  16 — Sparrow  Hawk,  Falco  sparvenus,  L. 

"  19 — Black  Duck,  Anas  obscura,  Gm. 

*A8  one  had  been  shot  on  the  previous  20th  December,  and  as  the  season 
was  a  peculiarly  open  one,  it  seems  not  improbable  that  some  of  these  birds  may 
have  remained  all  winter. 
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Apiil  19 — Fish  Hawk,  Fandton  haliaUus  (L.)  Sav. 

"  22 — Golden-winged  Woodpecker,  Colaptes  auratus  (L.)  Sw. 

"  24 — Meadow  Lark,  Slwmella  magna  (L.)  Sw. 

"  25— Hooded  Merganser,  Mergus  cucuUatus,  L. 

"  26 — Spotted  Sandpiper,  Tringaides  mactUarius  (L.)  Gr. 

"  28 — Wilson's  Snii^e,  GaUinago  WUsani  (Temm.)  Bp. 
May        2 — Bam  Swallow,  Hirundo  eryUvrogaatra  horreorum  (Bartr.) 
Coues. 

"       2—  Sand  Martin,  Cotile  riparia  (L.)  Boie. 

"       4 — Blue-winged  Teal,  Querqvedula  discors  (L.)  Steph. 

"  14 — Baltimore  Oriole,  Icterus  galbvla  (L.,  1758)  Coues. 

"  14 — Rose-breasted  Grosbeak,  Zamdodia  ludoviciana  (L.)  Coues. 

"  18 — White-throated  Sparrow,  Zonotnchta  aU>icoUi9  (Gm.)  Bp. 

**  18 — Golden-crowned  Thrush,  Siurus  auricapillits  (L.)  Sw. 

"  18 — Brown  Lark,  Antkua  ludovidantia  (Gm.)  licht. 

A  lai*ge  flock  of  White-winged  CrossbilltL(Z(ma  leucopttra  Gm.) 
was  seen  near  Beech  wood  last  June. 

Large  numbers  of  the  Ruddy  Duck  {Erismatura  rubida  [Wils.] 
Bp.)  arrived  here  early  and  stayed  late  last  fall. 

This  winter  (1882-83)  unusually  large  numbers  of  Pine  Grosbeaks 
{Finicola  enucUator  [L.]  V.)  have  been  observed.  They  arrived  in 
October,  which  was  early  for  them,  and,  at  present,  they  show  no  signs 
of  an  intention  to  depart.  They  are  very  tame,  and  may  be  seen  boldly 
searching  for  food  on  some  of  the  most  public  streets  of  the  city. 

GEO.  R,  WHITE, 

W.  L.  SCOIT. 

16th  February,  1883. 
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IJOTES  ON  TJRIARTHRUS  SPINOSUS,  BILLINGS. 

HENRY  M.  AMI,  B.A. 


Recent  and  more  det^led  observations  have  brought  out  new  and 
remarkable  features  as  belonging  to  this  very  interesting  little  trilobite. 

The  species,  as  originally  described  by  Billings,  is  said  to  possess 
four  spines,  thus  described  by  him  in  the  Report  of  Progress  of  the 
Geological  Survey  of  Canada  for  the  yeai-s  1853-56,  page  340  : 

"One  of  these  springs  from  the  centre  of  the  neck- 
segment  and  extends  backwards   to  the  third    or    fourth 
segment  of  the  body;  a  second  proceeds  from  the  centre  of/ 
the  eighth  segment  of  the  axis  of  the  thorax  and  projects! 
back  beyond  the  apex  of  the  pygidium.     Two  others,  from 
posterior  angles  of  the  head,  extend  as  far  as  the  points  of 
the  seventh  or  eighth  pair  of  pleura.     The   spines  are  all 
slender,  apparently  cylindrical,  and  about  one-fifth  of  a  Hne^^j^^^^gJ^'^'** 
in  diameter."  ^*f*«'  Billin'firs:) 

These  salient  characters  separate  this  species  very  readily  from 
any  of  the  other  two  species  described  by  Billings,  viz. : — T,  glaber  and 
T,  Fischeri  ;  also  from  T.  Canadensis,  Smith,  described  in  the  Canadian 
Journal  for  1861,  page  275,  and  from  the  common,  T.  Hechif  Greene, 
in  his  monograph,  p.  87. 

In  a  paper  read  before  the  Ottawa  Field  Naturalists*  Club  during 
the  winter  of  1881-82,  on  "  The  Utica  Slate  Formation,"  the  writer 
had  occasion  to  notice,  in  regai^d  to  the  same  species,  that  whilst  the 
majority  of  specimens  found  indicated  in  the  presence  of  a  spine  on  the 
eighUi  thoracic  segment,  still,  in  a  few  specimens  he  was  able  to  observe 
another  spine  on  the  ninth  thoracic  segment.  It  was  this  fact  which 
led  him  to  say :  "  for  the  present  we  are  satisfied  with  stating  that  it 
(T,  spinosus)  possessed  at  least  more  than  four  spines." 

Now,  the  most  perfect  specimen  yet  procured  from  the  deposits  of 
the  Utica  at^Cummings'  Bridge,  Gloucester,  Ont.,  shows  clearly  that, 
not  only  did  the  species  in  question  possess  "more  than  four  spines," 
but  that  the  eigllth,  the  ninth,  and  likewise  the  tenth  thoracic  segments 
of  the  one  individual  have  each 'a  spine  proceeding  from  the  central 
poiiion  of  their  axis,  which  three  spines,  along  with  that  on  the  occipital 
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or  neck-segment,  and  the  two  curved  ones  attached  to  the  j)osteiior 
angles  of  the  cephalic  shield,  give  as  many  as  six  spines,  which  Trior- 
thrus  spinosus,  Billings,  possessed.  These  facts  are  not  founded  on  this 
specimen  alone,  for  there  are  sevei-al  others,  less  i)erfect  however,  which 
show  the  same  characters.  Of  those  three  spines  on  the  back  of  the 
trilobite  we  find  that  the  anterior  one  appears  to  be  the  shortest ;  it, 
however,  extends  "  beyond  the  apex  of  the  pygidium ;"  the  posterior 
one  ifl  somewhat  longer  than  the  anterior,  whilst  the  intermediate  one 
is  very  long  indeed — about  twenty  millimetres ;  it  is  the  longest  spine 
of  the  individual,  and  projects  over  ten  millimetres  beyond  the  apex  of 
the  pygidium.  All  these  spines  are  more  or  less  cylindrical,  attenu^ 
ated  to  a  sharp  point — the  longest  one  appears  to  be  grooved  below,  no 
doubt  to  allow  it  to  i-est  partially  over  the  posterior  one.     (See  Plate, J 

It  is  somewhat  difficult  to  imagine  how  it  happens  that  so  many 
specimens  have  been  collected  by  different  individuals,  which  show  only 
one  spine  on  the  thoracic  segments  and  that  on  the  eighth.  It  may  be  due 
in  part  to  the  state  of  presei*vation  of  the  specimens  and  delicacy  of  these 
spines,  which,  i>erhaps,  were  quite  brittle  (a  mere  fragment  of  the  point 
of  attachment  often  indicating  the  previous  presence  of  the  spine),  else 
some  solution  may  be  found  in  the  fact  that  the  eight  anterior  thoracic 
segments  are  held  so  close  together,  being  scarcely  ever  separated,  whilst, 
beginning  with  the  ninth  thoracic  segment,  the  remainder  of  the  seg- 
ments, down  to  the  pygidium,  are  almost  invariably  found  detached  and 
separated  from  each  other. 

T,  apinosus,  when  adult,  has  been  observed  to  possess  as  many  as 
thirteen  segments  in  the  thorax  (Billings  and  others) ;  therefore,  between 
the  eighth  thoracic  segment  and  the  pygidium,  there  would  be  normally 
five  segments ;  of  these,  we  know  that  two  at  least  possessed  spines. 
From  the  evidence  gathered  in  the  examination  of  numerous  specimens, 
it  would  not  be  at  all  surprising  to  discover  that  from  the  eighth  to  the 
thirteenth  segments  each  had  a  spine  proceeding  fiom  the  centre  of  the 
axis ;  were  such  the  case  the  species  would  be  much  more  spiny  than  at 
first  it  was  thought  to  be  —as  it  would  possess  not  **  four,"  nor  "  at  least 
more  than  four,"  nor  more  than  "  six,"  but  7iim  spines. 
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Annual  Report  of  the  Council. 


To  ike  Members  of  the  Otknoa  Field-Naturalists'  Club: 

In  presenting  a  report  on  the  work  of  the  Club  during  the  year 
just  closed,  the  Council  can  claim  that  a  lai'ge  amount  of  valuable  work 
has  been  accomplished.  Through  an  oversight  in  last  year's  report  no 
mention  was  made  of  the  Botanical  Class  which  had  been  conducted 
during  the  winter  (1882-83)  by  the  President,  Mr.  James  Fletcher. 
The  class  was  continued  in  the  field  during  the  past  collecting  season 
with  great  success,  and  has  added  much  botanical  strength  to  the  Club. 
Four  regular  excursions  of  the  Club  were  held  during  the  summer.  The 
first  was  on  the  26th  May  to  Kingsmere,  a  favourite  resort  of  the 
members.  The  second  was  to  Casselman  on  23rd  June,  and  was 
perhaps  the  best  excursion  yet  hehJ  by  the  Club.  The  third  was  a  very 
pleasant  trip  to  Buckingham  on  2nd  August,  while  the  fourth, 
through  the  kindness  of  Capt.  Goulet,  of  Aylmer,  who  placed  a  steam- 
Ji>oat  at  the  disposal  of  the  Club,  was  to  the  beautiful  Chats  Falls  on 
12th  September.  In  addition,  many  sub- excursions  were  held  by  the 
different  bmnches  on  Saturday  afternooKs,  which  aided  largely  in  inves- 
tigating the  natural  history  of  the  localities  visited.  Seven  soirees 
were  held  during  the  winter,  at  which  valuable  papei-H  and  re[)orts  were 
presented,  and  at  which  the  attendaiice  was  very  satisfactory.  A 
synopsis  of  the  discussions  has  been  prepared  with  a  view  to  publication 
in  the  Transactions.  Classes  have  been  conducted  by  Prof.  Macoun 
and  Mr.  Fletcher,  in  Ornitholo2?y  and  B  )tany  respectively,  which  will 
undoubtedly  add  to  the  futurv;  working  strength  of  the  Club.  For  the 
prizes  announced  by  the  Council  for  the  best  collection  made  during  the 
year  in  each  branch  there  were  no  competitors  except  in  Botany,  for 
which  the  prize — a  copy  of  Gray*s  manual—  has  been  awarded  to  Miss 
Isabel  L.  Grant,  as  recommendid  in  the  r.'[)ort  of  th<^  leaders  of  the 
branch.  For  the  prize  offered  by^tUt^  P.esidcnit,  Dr.  Smill,  there  were 
no   competitors.        The    Librarian     rei>oris    that   a    large    mnuher    of 
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exchanges  have  been  received,  and  that  71  copies  of  Transactions  have 
been  distributed  to  various  societies  and  corre8[X)ndent8  of  the  Club. 
Owing  to  a  series  of  unavoidable  delays,  the  Transactions  (No.  4)  for 
1882-83  were  not  published  as  early  as  would  have  been  desirable,  but 
arrangements  have  been  made  with  a  view  to  ^prevent  a  repetition  of 
such  delays  in  publication.     To  improve  the  standing*  of  the  Club  and 
to  enable  it  to  apply  to  the  Ontario  Government  for  a  grant  to  assist  it 
in  carrying  on  its  work,  it  was  found  necessary  to  have  it  incorporated, 
and  the  requisite  papers  were  accordingly  prepared  and  registered  by 
Messrs.  Scott,  MacTavish  <fe  MacCraken,  who  very  generously  declined  to 
accept  any  fee  from  the  Club  therefor.     A  petition  for  a  grant  was  also 
prepared  and  forwarded  to  the  Minister  of  Education.     Under  the  con- 
ditions of  incorporation,  it  becomes  necessary  to  make  an  amendment 
to  one  of  the  rules,  and  it  is  proposed  at  the  sjime  time  to  make  such 
other  amendments  as  may  be  deemed  advisable  in  order  to  secure  the 
most  satisfactory  management  of  the  Club.     Thirty-nine  new  members 
were  elected  during  the  year,  and  the  present  membership  is  12H,  as 
compared  with   108  reported  last  year.     The  Rev.  Duncan  Anderson, 
M.A.,   of  Spruce  Cliff,   Levis,  Que.,   a  prominent  Ornithologist,  was 
elected  a  corresponding  member.     The  Treasurer's  balance  sheet  shows 
that  there  are  no  claims  outstanding  against  the  Club.     'J'he  reduction 
in  the  balance  reported  is  due  partly  to  an  increase  in  several  items  of 
expenditure,  and    partly   to   a  decrease  in   the  amount  of  back   fees 
received,  and  in  the  sale  of  Transactions.     Nineteen  meetings  of  the 
Council  were  held  during  the  year,  at  which  there  was  an  average  two- 
thirds   attendance   of  the  members,    notwithstanding   the  absence   of 
several  of  them  from  the  city  during  the  summer.     In  conclusion,  the 
Council  has  much  pleasure  in  informing  you  that  His  Excellency  the 
Marquis  of  Lansdowne  has  graciously  consented  to  become  Patron  of 
the  Club  in  the  place  of  our  late  Governor  General  the  Marquis   of 
Lome. 

W.  H.  HARRINGTON, 

,  Secretary, 
Ottawa,  18th  March,  1881. 


Digitized  by  VjOOQIC 


TREASURER'S    STATEMENT 

Of  Receipts  and  Expenditure /or  1883-84. 


RECEIPTS. 

BXPEMDITDRB. 

Balance  from  1882-83.. 

.   $  40  31 

Stationery,  Printing,  etc.  $  25  76 

Membership  Fees 

.      109  00 

Excursion  Expenses 23  58 

Excursion  Receipts. . . . 

.        24  20 

Soiree              do       11  95 

8oir6e             do       

6  10 

Cost  of  Transactions  No.4     116  25 

Sales  of  Transactions.. 

10  25 

Balance  on  hand 12  32 

$189  86 

$189  86^ 

18th  March,  1884. 


WM.  P.  ANDERSON, 

Treasurer^ 


Librarian's  List  of  Donations  and  Exchanges, 


New  Brunswick  Natural  History  Society: — "  Bulletin."     No.  2. 

Massachusetts  Horticultural  Society: — "  Ti-ansactions,"  1883.      Part  I, 
"  Schedule  of  Prizes,"  1884. 

Montreal  Natural  History  Society:—"  Canadian  Naturalist."     Vol.  X^ 
Nos.  7  and  8.     "  Canadian  Recoixl."     Vol.  I,  No.  1. 

Bufialo  Naturalists*  Field  Club:—"  Bulletin."     Ncs.  3,  4  and  5. 

Boston  Zoological  Society: — "  Quarterly  Journal."     Vol.  II,  Nos.  2,  3 
and  4.     Vol.  Ill,  No.  1. 

Cambridge   Entomological  Club:— "  Psyche."     Vol.   Ill,   Nos.    101-2. 
Vol.  IV,  Nos.  105-116. 

Joseph   M.  Wade:— "  Ornithologist  and  Oologist."      Vol.   VII,    Nos. 
13-24.     Vol.  VIII,  Nos.   1-12. 

John  B.  Smith:—"  N.  A.  Heliothinse." 
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American  Museum  of  Natural  History: — "  1 4th  Annual  Report*' 
"  Bulletin."     No.  4. 

Henry  Edwards:—"  Papilio."     Vol.  HI,  Nos.  3-10. 

Canadian  Institute: — "  Proceedings."     Vol.  t,  No.  4,  5. 

College  of  Ottawa: — "  Prospectus  and  Oourse  of  Studies,  l.'^83-4." 

Joseph  F.  James: — *  Revision  of  the  Genus  Clematis  of  the  U.S." 

Epping  Forest  and  County  of  Essex  Naturalists*  Field  Club:—"  Trans- 
actions."    Vol.  III.     Part  7, 

Physikalisch-Okonomischcn  G^ssellschaft,  Konigsherg.    Schriften  der — 

1882. 

Prof.  J.  Macoun: — "  Catalogue  ot  Canadian  Plants."     Part  I. 

Academy  of  Natural  Sciences,  California: — "  Constitution  and  By-laws.** 
"  Proceedings."     Vols.  V,  VI,  and  Part  1  of  Vol.  VII. 

George  Dimock: — "  Minutes  of  Meetings  of  Cambridge  Entomological 
Club,  1883.*'     "  Microscopy  and  Histology." 

G.  E.  Davenport: — "  Catalogue  of  the  Davenport  Herbarium.**  "  Sup- 
plement to  ditto."     **  Distnbution  of  Feras  in  U.S.A." 

R.  H.  Ward: — "  Report  on  Micrometry." 

Toronto  Natural  History  Society: — "  Check  and  Label  Lists  of  Insects 
of  Canada.'* 

United  States  Geological  Survey: — "Second  Annual  Rei>ort,"  1880-81. 
"  Hay  den's  Geographical  and  Geological  Surveys  of  the  Territories.** 
Parts  I  and  2  (1878).  "  Mai)s  for  ditto."  "Monograph,  No.  2, 
Tertiary  History  of  the  Grand  Canyon  District,  Dutton.'*  "Atlas 
for  ditto."     "Bulletin."     No.   1. 

Lambeth   Field  Club:— "  Report,"  1882. 

American  Association  for  the  Advancement  of  Science: — "  Proceedings 
Montreal  Meeting,**  1882. 

James  Fletcher: — "  Reports  of  Ontario  Fruitgrowers'  Association,"  1881 
and  1882. 

Torrey  Botanical  Club:—"  Bulletin."     Vol.  XI,  Nos.  I  and  2. 

J.  A.  Lintner: — "First  Annual  Bei>ort  of  the  State  Entomologist  of 
New  York  State." 
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CONSTITUTION. 

(Adopted  at  a  Special  General  Meeting  held  2Sth  Marckj  1884.) 


1.  Name  and  Object. — This  Club  shall  be  called  the  Ottawa  Field 
Naturalists'  Club,  and  its  object  shall  be  the  study  of  the  Natural 
History  of  this  Locality. 

2.  Officers. — The  Officers  of  the  Club  shall  consist  of  a  President, 
first  and  second  Vice-Presidents,  a  Secretary,  a  Treasurer,  and  a  Libra- 
rian, who,  together  with  three  other  members  of  the  Club,  shall  form  a 
Council,  all  of  whom  shall  be  elected  annually,  and  shall  be  eligible  for 
re-election,  and  who  shall  have  the  management  of  all  the  business  of 
the  Club,  In  the  event  of  any  vacancy  occurring  in  the' Council  during 
the  year  the  same  may  be  filled  by  the  election  of  a  successor  at  any  of 
its  regular  meetings. 

3.  Auditors. — There  shall  be  two  Auditors,  elected  annually,  to 
examine  the  Treasurer's  accounts  for  the  following  year  and  report 
thereon  at  the  next  annual  meeting. 

4.  President  and  Vice-Presidents. — The  President  shall  direct  all 
the  business  of  the  Club,  and  preside  at  all  meetings  of  the  Club 
and  Council;  his  duties,  in  the  event  of  his  absence,  devolving  on  the 
Vice-Presidents  in  their  order. 

5.  Secretary,'. — The  Secretary  shall  give  previous  notice  to  each 
member  of  the  Club  of  every  meeting  of  the  Club,  and  to  each  member 
of  the  Council  of  every  meeting  of  the  Council;  shall  make  and  keep 
a  true  record  of  the  Proceedings  of  all  Meetings  of  the  Club  and  of  the 
Council;  have  custody  of  the  Constitution,  By-laws,  and  Records  of  the 
dub,  and  conduct  its  general  correspondence. 

6.  Treasurer. — The  Treasurer  shall  be  charged  with  the  collection 
and  custody  of  the  funds  of  the  Club,  and  keep  a  regular  account 
thereof,  which  shall  always  be  open  to  the  inspection  of  the  Council. 
He  shall  also  submit  at  each  annual  meeting  a  statement  showing  the 
financial  condition  of  the  Club. 
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7.  Librarian, — Ibe  Librarian  shall  have  charge  of  all  publioations 
of  the  Club,  and  shall  distribute  the  same  under  the  direction  of  the 
Council.  He  shall  also  have  the  custody  of  all  books  and  papers 
belonging  to  the  Club,  and  shall  supervise  their  circulation  among  the 
members. 

8.  Council, — The  Council  shall,  as  business  may  require,  meet  from 
time  to  time  at  the  call  of  the  President,  or  of  any  two  officers;  shall 
control  all  matters  affecting  the  welfare  of  the  Club,  subject  to  this 
Constitution;  shall  have  full  control  of  the  funds  of  the  Club,  and  shall 
report  its  proceedings  to  the  members  at  the  Annual  Meeting. 

9.  Annual  Meeting, — The  Annual  Meeting  of  the  Club  shall  be 
held  on  the  Third  Tuesday  in  March,  at  which,  in  addition  to  other 
business,  the  Annual  Keport  of  the  Council  shall  be  read,  and  the 
Council  and  Auditors  for  the  following  year  elected,  by  ballot  after 
nomination,  by  a  majority  of  the  members  present. 

10.  Special  Meetings, — A  Special  General  Meeting  of  the  Club 
may  be  called  by  the  Council;  and  shall  be  called  on  requisition  of  not 
less  than  ten  membei's,  specifying  the  business  they  wish  brought  before 
the  meeting.  The  Council  shall  call  the  meeting  within  fourteen  days 
from  the  receipt  of  the  requisition,  giving  one  week's  notice.  No  other 
business  shall  be  transacted  than  that  mentioned  in  the  notice. 

11.  Conduct  of  Meetings. — The  presence  of  ten  members  shall  be 
required  to  constitute  any  general  meeting  of  the  Club,  and  of  three 
members  to  constitute  a  meeting  of  the  Council.  All  meetings  shall 
be  conducted  under  such  by-laws  and  rules  of  procedure  as  may  from 
time  to  time  be  adopted. 

12.  Proceedings, — Excursions  in  summer,  and  Evening  Meetings 
and  Classes  of  Instruction  in  winter,  shall  be  held,  and  the  Transactions  of 
the  Club  shall  be  periodically  published;  all  arrangements  for  which 
shall  be  made  by  the  Council. 

13.  Members, — Any  lady  or  gentleman  desiring  to  join  the  Club 
shall  send  a  written  application,  signed  by  the  applicant  and  endorsed 
by  the  recommendation  of  two  members,  to  the  Secretary,  and  if 
approved  shall  be  elected  at  the  next  meeting  of  the  Council.  Members 
desiring  to  leave  the  Club  must  previously  settle  all  dues  and  signify 
their  intention  in  writing  to  the  Secretary. 
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14.  Corresponding  Members. — The  Council  shall  have  the  power- 
of  electing  Corresponding  Members,  who  shall  be  pei'sons  not  residing^ 
in  Ottawa  or  its  immediate  vicinity,  but  who  may  be  desirous  of  promot- 
ing the  objects  of  the  Club.  Corresponding  Members  shall  not  be^ 
required  to  pay  membership  fees. 

15.  Annual  Fee, — The  annual  membership  fee  shall  be  one  dollar^ 
payable  in  advance,  due  on  the  third  Tuesday  in  March,  and  no 
member  in  arrears  shall  be  entitled  to  any  of  the  privileges  of  the  Club. 
New  members  to  pay  the  fee  for  the  current  year  upon  election.  The 
payment  of  the  annual  fee  to  entitle  a  member  to  receive  a  copy  of  the^ 
Transactions,  as  published,  and  to  admission  to  the  Club  Soir^^ 
without  further  charge. 

16.  Amendments, — This  Constitution  may  not  be  changed  or 
amended  except  by  a  special  meeting  of  the  Club  called  for  that  purpose^ 
and  by  a  two-third  vote  of  the  members  present. 
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REPORT  TO  THE  ROYAL  SOCIETY  OF  CANADA. 

(Read  at  the  Second  General  Meeting y  May,  1883.) 


In  the  rules  adopted  at  the  organization  of  the  Club  which  I  have 
the  honour  to  represent,  its  object  is  thus  briefly  stated:  "to  study  the 
Natuml  History  of  this  locality."  During  the  four  years  of  its  existence, 
a  strictly  local  chamcter  has  been  maintained,  and  to  this  we  ascribe 
'whatever  success  the  Club  has  attained.  The  general  management  is 
under  the  control  of  the  usual  officers,  elected  annually,  but  the 
scientific  work  is  directed  by  "  Leaders"  selected  by  the  Council.  The 
xluties  of  these  **  Leader^"  ai*e: — To  render  any  assistance  in  their  power 
to  members  engaged  in  collecting  and  studying  in  their  respective 
branches;  to  bring  together  for  mutual  aid  and  encouragement  the 
members  interested  in  the  same  subject;  to  oi-ganize  and  direct  work- 
ing parties;  to  keep  notes  of  work  done,  and  to  report  to  the  Council 
-at  the  close  of  the  season. 

We  are  divided  into  six  sections: — Geology — including  Palaeon- 
tology; Mineralogy  and  Lithology;  Botany;  Entomology;  Conchology; 
Ornithology;  General  Zoology. 

During  the  summer  our  work  is  entirely  in  the  field.  Once  a 
month  an  excursion  is  held  to  some  point  ten  or  twelve  miles  distant, 
which  is  well  attended,  not  only  by  members,  but  also  by  their  ftiends. 
On  the  first  and  third  Saturdays  of  each  month,  afternoon  expeditions 
4ire  taken  by  members  of  each  branch,  under  the  direction  of  the 
Leaders.  In  addition,  throughout  the  whole  season  individual  work  is 
prosecuted  with  much  zeal  and  assiduity. 

In  the  winter,  evening  meetings  are  held  once  a  month.     Papers, 

bearing  on  the  work  done  during  the  summer,  are  read  and  discussed; 

collections  and  si>ecimens  are  exhibited,  and  tlie  reports  of  the  Leaders 

are  received.     Classes  have  been  conducted  for  beginners  in  Botany  and 

Entomology,  and  it  is  intended  to  form  others  as  they  may  be  found 

requisite  in  any   branch.     Prizes  are  given  by  the  Club  for  the  best 

collection  in  each  branch.     The  President  also  offers  a  prize  for  the  best 

record  of  original  work. 

12 
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That  the  advantages  of  the  Club  may  not  be  confined  to  the  inem- 
^rs,  nor  the  results  of  our  labours  be  lost  to  the  future,  Transactions 
^re  published  annually.  They  contain  the  President's  address;  the 
■Secretary's  report;  reports  of  })rogress  in  the  sections;  lists  of  objects 
-collected  and  the  papers  read  at  the  winter  meetings.  Perhaps  the 
most  valuable  are  the  lists.  Those  of  plants,  insects,  birds,  fishes  and 
shells  are  already  very  complete.  Each  year  they  are  added  to  and  new 
ones  commenced.  The  papers  are  altogether  upon  local  subjects,  and 
partake  both  of  scientific  and  economic  interest.  A  few  titles  will  convey 
an  idea  of  their  character:— Geology  of  the  Ottawa  Palaeozoic  Basin, 
by  Dr.  Selwyn;  Cystidean  Life,  by  Dr.  Grant;  Laurentian  Rocks,  by 
Mr.  Adams;  Asbestos,  by  Mr.  Anderson;  and  Goleoptera,  injurious 
to  our  Pines,  by    Mr.  Harrington. 

The  Museum  which  we  aid  our  sister  society,  the  Litei-ary  and 
Scientific,  in  maintaining,  also  partakes  of  our  exclusive  character, 
■consisting  entirely  of  collections  made  in  this  vicinity.  In  a  few  years 
'we  hope  to  have  a  museum  in  which  the  whole  natural  resources  of 
this  district  may  be  easily  studied. 

Our  steady  growth  and  extending  influence  are  very  gratifying. 
Our  Club  is  under  the  distinguished,  patronage  of  His  Excellency  the 
Oovemor-General,  and  the  roll  shows  gome  120  members;  among  them 
being  the  names  of  no  less  than  eight  Fellows  of  your  Honourable  Society. 
Xietters  seeking  information  are  continually  received,  not  only  from 
residents  of  this  neighbourhood,  but  also  from  moi-e  distant  towns* 
Our  ^*  Transactions"  and  our  system  have  been  most  favourably  com- 
mented upon  by  the  leading  scientific  journals  of  America,  England 
and  Europe;  and  the  continued  energy  of  our  mem  here  leads  us  to  hope 
that  the  vigour  of  our  future  will  be  as  marked  as  that  of  our  past 

H  BEAUMONT  SMALL,   M.D., 

Delegate. 
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PRESIDENT'S  INAUGURAL  ADDRESS. 


If.  Beaumont  Small,  M.D. 


(delivered    6th    DECEMBER,    1883.) 

Jifembers  of  the  Ottawa  Field -Naturalists^  Ghih^  Ladies  and  Gentlemen: 

It  is  with  feelings  of  pleasure  mingled  with  fear  that  I  find  myself 
in  the  position  to  welcome  you  upon  this  the  fifth  year  of  our  Club*s 
history.  To  feel  that  I  have  been  considered  worthy  of  occupying  the 
position  of  President  is  an  undoubted  pleasure;  yet  there  is  ever  the 
fear  that  the  honour  entrusted  to  me  is  greater  i\ian  I  have  the  power 
to  maintain.  Your  confidence,  I  can  assure  you,  has  been  appreciated; 
and,  in  addition  to  what  my  actions  may  imply,  I  will  simply  ask  you  to 
accept  my  most  hearty  thanks  for  placing  me  in  this  honourable  position. 
From  its  beginning  the  Club  has  ever  had  my  co-operation  and  good 
wishes;  its  welfare  I  have  ever  striven  to  promote.  The  incursions 
into  th^  realms  of  Dame  Nature,  and  the  friendly  intercourse  with 
fellow  members  have  always  proved  a  source  of  pleasure  and  relaxation 
from  other  more  serious  duties  of  everyday  life. 

The  acceptance  of  the  oflBce  was  not  without  deep  consideration  on 
my  pai*t.  I  felt  its  importance — was  aware  of  the  duties  it  would 
require — knew  that  much  time  would  have  to  be  devoted  to  its  work — 
and  weighing  all  these  things  carefully,  I  accepted  it,  trusting  to  your 
forbearance,  determining  to  fulfil  all  its  obligations  to  the  utmost  of 
my  ability.  Perhaps  that  which  lent  greatest  weight  to  my  decision 
•was  the  friendly  relations  existing  with  all  ray  confreres  in  the  Council, 
upon  whom  1  felt  I  could  rely  for  every  aid  to  make  my  term  easy  and 
successful. 

Of  the  many  difficulties  that  must  of  necessity  be  met,  one  in 
particular  will  ever  overshadow  all  my  ^ftorts.  I  refer  to  the  brilliant 
^»reer  of  my  predecessor  in  office,  for  a  more  untiring,  energetic  officer, 
-or  a  more  successful  period  in  the  history  of  any  club,  could  not  be 
wished  for.      Previous  to   1879   Natuml   History  in   Ottawa  ran  at 
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random.  Such  societies  as  had  been,  formed  were  devoted  to  science  in 
general;  very  little  work  of  any  local  value  had  been  handed  down  to 
us;  no  effort  had  been  made  to  study  the  resources  of  this  neighbour- 
hood; thei*e  had  been  no  practical  working  parties,  no  co-operation  of 
forces;  each  student  followed  his  own  bent,  and  in  many  cases  trod  an 
unencouraged  and  unsympathetic  path.  Seeing  what  a  field  there  was  to- 
work,  and  knowing  how  much  could  be  accomplished  by  united  efforts,, 
our  woithy  ex-President  conceived  the  idea  of  the  Club;  his  energy 
carried  it  into  effect,  and  his  contagious  zeal  and  activity  have  main- 
tained its  successful  career.  During  one  year  as  Vice-President,  and  three 
successive  years  as  President,  the  bulk  of  the  labour  (ell  on  his  shoulders^ 
not  only  the  arduous  duties  of  managing,  but  also  the  more  valuable 
work  of  directing  the  various  branches  of  natuml  history,  for 
there  is  hardly  a  branch  in  which  there  is  not  some  student  who  can 
trace  a  fondness  for  nature  to  his  assistance  and  enthusiasm.  The 
result  of  his  efforts  is  such  as  he  can  look  at  with  pride,  and  were  nothing 
further  accomplished  he  has  done  enough  to  ,have  his  name  for  ever 
associated  with  the  development  of  our  local  natural  resources.  To 
those  who  remeniber  the  condition  of  the  study  of  natural  science 
before  the  formation  of  this  Club,  its  present  popularity  and 
progress  tell  of  a  very  material  change.  Worker  are  now  united  and'' 
their  effoits  systematized.  Numbers  have  been  induced  to  enter  upon 
the  study,  some  of  whom  form  our  most  active  members.  Branchea 
hitherto  unnoticed  now  possess  energetic  searchers. 

Our  Transactions  are  very  creditable.  They  place  on  record  much 
local  information,  valuable  not  only  to  us  as  residents,  but  to  all  othei-s, 
more  especially  those  who  may  reside  here  in  the  future.  The  geology 
and  stratigraphy  are  very  clearly  explained,  many  minerals  of  economic 
value  are  described,  the  lists  of  plants,  birds,  fishes  and  shells  are  ot 
incalculable  value;  each  year  they  are  added  to  and  perfected,  new  ones 
commenced,  and  before  another  four  years  shall  have  passed,  the 
resources  of  this  district  will  be  so  thoroughly  known  that  we  shall  be 
sighing  for  fresh  fields  to  explore  and  conquer.  Already  longing  eyea 
are  being  CJ»st  upon  surrounding  regions.  Our  limits  will  soon  become 
a  question  requiring  deep  consideration,  but  I  can  see  that  our  domain 
will  eventually  comprise  all  that  natural  basin  drained  by  the  Ottawa 
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River ;  our  chief  care  being  not  to  extend  it  too  rapidly,  but  only  aa 
each  foot  of  ground  is  worked.  Our  published  lists  must  continue  to- 
comprise  only  such  objects  as  may  be  obteined  in  a  day*s  outing  ;  oi^ 
when  they  are  from  any  greater  distance  the  locality  must  be  specially 
named. 

With  such  a  record  for  the  Club,  what  wonder  that  I  fear  the  diffi- 
culty of  maintaining  its  good  name  and  aiding  in  its  blight  future. 
The  vista  presented  to  our  view  is  unlimited,  for  not  only  is  the  per- 
fecting of  our  neighbourhood  before  us,  but  a  national  work  has  been 
begun — could  our  example  but  start  similar  clubs  in  other  districts,  their 
work  when  added  to  ours  would  complete  a  system  unequalled  for 
simplicity  and  completeness.  The  scheme  is  quite  feasible.  Already 
several  clubs  have  written  for  our  rules  and  have  commenced  a  system 
of  field-work.  There  are  naturalists  in  every  district,  to  start  whose 

energies  some  central  force  only  is  required.  Could  our  national  centre^ 
of  Natural  History  but  see  its  way  clear  to  assume  this  duty,  the  most 
favourable  results  would  inevitably  follow. 

During  the  period  that  has  elapsed  since  I  entered  into  otfico 
much  work  has-been  accomplished.  The  summer  has  come  and  gone^ 
during  which  season  the  Club  has  exhibited  great  activity.  This  is 
really  the  most  important  period  of  our  year,  and  the  field-work  that 
by  which  we  must  hope  to  maintain  our  reputation.  To  its  attractions 
we  owe  the  favour  in  which  the  Club  is  held,  and  the  popularity  it  has 
gained,  and  by  it  we  must  strive  to  retain  the  interest  of  the  members. 
During  the  present  year  the  Council  has  given  special  attention  to  such 
work.  In  the  intervals  between  the  regular  excursions — in  addition  to 
the  frequent  afternoon  and  early  morning  outings — sub-excursions  were 
held  every  second  Saturday  afternoon.  The  leaders  received  the  names 
of  those  who  wished  to  accompany  the  parties  and  notified  each  one  of 
the  spot  to  be  visited.  When  the  locality  was  favourable  two  or  more 
divisions  would  unite.  The  progress  in  some  branches  has  been  very 
pleasing,  encouraging  the  leaders  to  continue  such  outings  another 
season,  with  hopes  of  still  greater  success.  The  regular  excursions 
weie  also  as  numerous  as  in  previous  years.  •  It  was  feared  that  the 
sub-excursions  would  detract  from  the  success  of  these  larger  gatheringf  > 
but  the  results  show    that  our  fears  were  not  realized.     The  opening  of 
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the  Canada  Atlantic  Railway  has  brought  new  districts  within  our 
limits.  All  who  visited  Casselman  must  have  been  charmed  with  it  as 
a  favourable  locality  for  all  departments  of  natural  history.  The  vast 
expanse  of  primeval  forest,  too  soon  to  be  invaded  by  the  lumberman's 
^xe,  affords  an  ojiportunity  of  studying  nature  that  must  be  seized  bj 
our  botanists.  Late  in  the  season  Capt.  Goulet,  of  Aylmer,  conveyed 
the  Club  in  one  of  his  steamers  to  the  "  Chats"  rajiids,  affording  a  most 
enjoyable  excursion,  and  the  members  who  took  advantage  of  his  kind- 
ness, have,  I  am  happy  to  announce,  presented  him  with  a  valuable 
binocular  glass  as  a  mark  of  their  appreciation. 

In  the  month  of  May  the  meeting  of  the  Royal  Society  brought 
many  eminent  naturalists  to  our  city.  It  is  to  be  repjretted  that  the 
Club  did  not  in  some  way  publicly  leceive  them,  so  as  to  enable  the 
members  to  become  acquainted  with  its  savants.  Another  year 
it  is  hoped  steps  will  be  taken  to  remedy  this  oversight.  As  you  are 
aware  the  Council  of  that  Society,  in  order  to  inform  themselves  upon 
the  condition  of  science  and  literature  in  the  country,  invited  repi'e- 
sentatives  of  leading  societies  to  be  present  at  their  meeting,  and  report 
upon  their  individual  work.  The  courteous  manner  in  which  the 
repi*escntatives  of  societies  weie  received  and  the  privileges  extended  to 
^is  made  the  meeting  one  continuous  source  of  pleasure.  When  the 
reports  were  read  I  felt  proud  of  the  Club  I  represented,  as  no  other 
showed  such  practical  work  and  usefulness  as  our  own,  while  the 
many  com[)limentar)r  remarks  received  afterwards  gave  evidence  that 
our  system  had  attracted  attention.  The  [)apers  read  were  of  no  interest 
"t)  us  as  a  local  Club,  they  dwelt  upon,  science  in  general.  Several 
papers  wei-e  read  by  members  of  our  Club,  but  as  they  were  also 
Fellows  of  the  Society  wo  received  no  credit  for  them.  Should  any 
-other  members  at  future  meetings  wish  to  present  papers,  they  may  do 
so  through  their  representative,  and  they  will  certainly  l»e  i*eceived  with 
the  attention  they  deserve. 

The  removal  of  the  Ottawa  Literary  and  Scientific  Society  to  thei** 
new  and  more  suitable  quarters  was  seized  upon  as  an  opportunity  to 
secure  a  permanent  place  of  meeting.  As  that  Society  had  decided  to 
remodel  their  museitm,  continuing  one  of  a  local  character  only,  and  as 
4t  was  necessary  for  us  to  posse,ss  a  permanent  collection  of  specimens, 
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rather  than  form  a  second  and  what  would  have  been  a  rival  one,  we 
offered  to  supply  theirs,  in  consideration  of  permanent  rooms.  The 
conditions  are  the  same  as  formerly,  but  as  more  attention  is  now  to  be 
devoted  to  the  museum,  our  members  will  be  expected  to  contribute 
more  freely.  The  curator  will  inform  us  what  the  museum  possesses, 
donations  may  then  be  sent  to  the  Council,  who  will  see  that  the  gift  is 
properly  credited.  Let  us  be  fi-ee  and  liberal,  keeping  the  Society  in 
our  debt ;  they  have  always  acted  in  a  friendly  manner;  let  all  our 
endeavours  be  to  continue  the  amicable  relations  that  should  ever 
exist 

Our  winter  soir^  will  continue  as  in  the  past.  The  programme 
prepared  presents  many  features  which  must  pi-ove  ,  attractive.  The 
papers  of  Dr.  Dawson  and  Professor  Macoun  upon  subjects  regarding 
which  they  are  so  eminent  authorities,  will  be  highly  instructive.  The 
paper  by  Mr.  Odium,  one  of  our  new  members,  residing  in  Pembroke, 
is  a  new  featui-e.  This  talented  gentleman  has  kindly  consented  to 
visit  us  for  the  purpose  of  reading  his  paper  and  being  present  at  one  of 
our  meetings.  I  would  remind  you  that  in  addition  to  the  published 
subjects  there  will  always  be  room  for  notes  and  communications  from 
the  members.  It  is  not  necessary  that  they  should  be  of  marked 
scientific  value;  some  uncommon  visit  of  a  bird  or  insect,  or  an  unusual 
growth  of  a  plant  will  prove  of  interest,  and  anything  that  causes 
discussion  will  be  of  value.  Should  information  be  required  on  any 
point,  queries  will  not  be  out  of  order.  The  result  of  the  summer's 
collecting  may  be  exhibited  that  we  may  learn  what  others  are  doing  or 
what  the  Club  possesses.  Each  one  should  feel  that  the  success  of  the 
evening  in  part  depends  on  himself.  The  aim  of  all  should  be  to  make 
it  as  interesting  and  as  profitable  as  possible,  so  that  we  may  have,  not 
one  long  formal  lecture,  but  short  papers  followed  by  discussions  of  an 
informal  character,  becoming  even  conversational.  This  year  we  intend 
to  take  notes  of  the  discussion,  and  embody  in  the  Transactions  such 
remarks  as  are  of  a  local  character  bearing  upon  the  subject. 

The  usual  prizes  are  offered  to  the  members  for  competition. 
The  Club  prize  remains  unchanged;  that  given  by  the  President  embraces 
a  wider  field  than  hitherto,  for  confining  it  to  additions  to  published  lists 
was  not   productive  of  such   good  results  as  was  expected,  and  it  is 
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now  open  to  papers  on  original  work  in  any  department.  This,  it  is 
hoped,  will  cause  some  to  exercise  their  power  of  observation  and  impel 
them  to  advance  in  the  domain  of  original  research — that  only  true 
means  of  making  science  progressive. 

There  is  one  point  I  would  ask  you  to  think  over  before  the 
annual  meeting,  that  is  the  name  of  the  Club,  which,  I  think,  should 
be  changed,  so  that  it  will  read  the  Ottawa  Naturalists*  Field  Club, 
instead  of  the  Ottawa  Field-Naturalists'  Ciub.  The  change  of  a  name 
is  a  serious  matter  always.  Here  it  can  hardly  be  called  a  change, 
rather  an  alteration,  and  in  my  opinion  a  correction. 

It  affords  me  much  pleasure  to  be  able  to  announce  that  His 
Excellency  the  Marquess  of  Lansdowne  has  graciously  consented  to 
become  the  patron  of  the  Club,  and  I  can  only  hope  that  our  work  may 
prove  as  interesting  to  him  as  it  did  to  his  predecessor,  the  Marquess  of 
Tx>rne,  who  always  S|>oke  in  the  kindest  manner  of  our  efforts. 


To  a  person  following  the  study  of  natural  history,  nothing  is  more 
essential  than  a  knowledge  of  the  system  by  which  the  members  of  that 
vast  kingdom  are  classified.  Without  this  a  very  important  purpose 
of  a  name  is  lost  A  name  is  not  simply  for  the  purpose  of  saving  a 
description  when  we  wish  to  indicate  an  object,  but  it  is  also  intended 
to  intimate  the  group  to  which  it  belongs,  and  its  position  or  rank  in 
the  natural  series.  The  former  is  of  course  of  primary  importance, 
but  the  latter  is  the  deeper  and  more  scientific  meaning,  the  inability 
to  apply  which  constitutes  the  difference  between  the  ordinary  observer 
or  collector  and  the  naturalist. 

A  pei-son  about  to  travel  to  a  strange  country  looks  on  the  map  to 
find  the  position  of  the  spot  he  is  about  to  visit,  notes  what  other  places 
there  are  in  the  neighbourhood  and  their  relative  distances.  So  upon 
entering  the  domain  of  nature  should  one  glance  over  the  map  of  that 
country.  He  should  search  for  his  special  province  and  compare  it  with 
others,  that  he  may  learn  its  relative  position  and  extent  He  should 
make  himself  acquainted  with  its  boundaries,  and  should  become 
familiar  with  the  bordering  districts.  Should  this  information  be 
wanting,  one  of  the  greatest  sources  of  gratification  is  lost  In  an 
ordinary  ramble  innumerable  interesting  objects   are  passed  by  and  not 
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noticed.  The  characters  which  rank  one  object  above  another  are  not 
known.  Kelations  and  analogies  of  the  greatest  importance  fail  to 
attract  attention,  nor  does  he  recognize  a  part  in  its  many  modifications. 
Upon  entering  a  museum  such  knowledge  is  again  requisite  to  appre- 
ciate what  is  gathered  there.  We  can  only  pity  the  pei-son  who  wonders 
why  bats  are  not  with  birds,  or  why  snakes,  eels  and  worms  are  in 
different  cases. 

Throughout  nature  there  are  certain  principles  or  relations  which, 
when  searched  for,  furnish  the  only  true  guides,  and  very  tew  observa- 
tions of  these  show  that  nature  has  undoubtedly  followed  a  certain 
plan  in  producing  organized  beings.  As  these  beings  are  scattered  all 
over  the  globe,  inhabiting  different  elements,  this  plan  is  considerably 
altered  and  disfigured  by  modifying  influences.  The  aim  is  to  discover 
this  plan,  to  trace  it  through  intricate  paths,  to  recognize  it  in  various 
disguises,  and  when  fully  worked  out,  to  draw  the  lines  of  demarcation 
which  serve  to  divide  and  sub-divide  such  groups  as  may  be  formed. 
To  accomplish  this  end,  the  affinities  which  one  object  bears  towards 
another  must  be  closely  studied.  In  the  animal  kingdom  those  of  real 
importance  are  found  in  the  internal  vital  structures,  where  we  must 
search  for  the  resemblances  of  a  permanent  character.  A  single  organ 
or  set  of  organs  may- be  selected  and  followed  through  its  many  stages, 
but  the  greatest  precision  is  obtained  when  the  organism  is  considered 
in  the  totality  of  its  parts.  The  external  markings  though  not  to  be 
depended  upon  for  permanent  characters  are  found  to  be  of  value  in 
determining  the  minor  differences  and  forming  the  lesser  divisions. 
However,  as  the  same  influences  that  modify  externally  affect  the 
internal  arrangement  to  some  extent,  these  more  crude  characters 
serve  to  point  out  the  path  we  wish  to  follow. 

Such  principles  may  be  discovered  in  aU  systems  having  any 
claim  to  be  natural,  their  correctness  depending  on  the  closeness  with 
which  the  guide  has  been  followed.  In  the  system  of  Aristotle,  formed 
more  than  two  thousand  years  ago,  we  find  the  first  evidences  of  a 
natural  classification.  He  studied  closely  the  circulation,  and  separated 
all  animal  life  into  two  groups,  corresponding  to  our  vertebrates  and 
invertebrates.  One  he  formed  of  all  those  animals  possessing  red  Wood, 
in  the  other  he  placed  all  with  a  colourless  fluid.     His  further  divisions 
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"were  into  those  living  on  the  earth,  in  the  water,  and  in  the  air.  A 
fourth  group  comprised  all  lower  forms  under  the  name  of  vermes. 
With  no  previous  researches  to  guide  him,  and  but  limited  material  to 
study  I'rom,  he  produced  this  accurate  division  which  all  subsequent 
investigations  have  only*  confirmed.  For  two  thousand  years  this 
system  was  accepted.  Up  to  the  time  of  Linnaeus,  no  other  successful 
attempt  was  made,  naturalists  devoting  their  energies  to  discovering 
and  naming  species.  Linnseus  seeing  the  correctnesss  of  the  principle  ' 
adopted,  did  not  form  a  new  scheme,  but  extended  his  researches  and 
made  a  further  division  into  classes.     {Addendum  A,) 

It  is  not  for  the  system  that  we  are  indebted  to  Linnseus,  but  for 
the  firm  foundation  upon  which  he  placed  the  science  of  natural  history. 
He  it  was  who  permanently  formed  the  divisions  of  class,  order,  family, 
genus,  species,  and  perhaps  his  most  valuable  legacy  was  the  method  of 
giving  double  names,  based  on  the  generic  and  specific  characters — a 
boon  few  prof>erly  realize.  His  system  was  published  in  1759,  and  for 
the  next  sixty  years  naturalists  devoted  themselves  to  correcting  and 
improving  upon  it.  The  beginning  of  our  century  saw  a  marked  advance. 
The  Linnaean  system  was  then  discarded  and  that  which  forms  the 
foundation  of  all  present  systems  was  adopted.  In  1819  Cuvier  gave 
to  the  world  the  result  of  his  labours,  which  has  continued  with  slight 
modification  to  the  present  day.  I  place  with  it  that  taught  by 
Principal  Dawson,  he  being  our  leading  Canadian  authority,  and  his 
system  being  a  fair  example  of  the  many  in  vogue  at  the  present  day. 
{Addenda  B.  &  C.) 

Cuvier  has  selected  the  nervous  structures  as  the  means  of  det3r- 
mining  his  groups,  at  the  same  time  giving  due  weight  to  the  changes  in 
the  other  vital  organs.  At  one  end  he  separates  all  possessing  a  brain 
and  spinal  cord  extending  throughout  the  body,  and  an  internal  skeleton, 
from  wLich  they  derive  the  name  vertebrata.  At  the  other  end  he 
makes  a  group  of  all  not  formed  on  the  bilateral  plan,  the  parts  ladiat- 
ing  from  a  common  centre^  hence  their  name  radiata.  The  remainder 
is  divided  into  mollusca  and  articulata.  In  the  former  the  nerve  centres 
are  scattered  irregularly  throughout  their  structure,  all  being  connected 
with  two  chief  centres  situated  over  the  throat.  In  the  other  group  the 
nerve  centres  arc  arranged  as  a  double  chain  extending  the  length  of  the 
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body,  a  set  being  placed  in  each  articulation  or  ring.  The  nervous 
system  la  not  wholly  considered.  In  the  vertebrates  a  perfect  system  of 
respiration  and  circulation,  the  complicated  digestive  process,  together 
with  the  number  of  si>ecial  senses,  are  all  distinctive  characters  which 
leave  no  doubt  about  placing  this  group  at  the  head  of  the  list.  Of  the 
relative  position  of  the  next  two  groups  Cuvier  was  uncertain.  They 
were  not  placed  one  after  another,  but  side  by  side,  the  mollusks  having 
a  slight  precedence.  This  he  allowed,  as  in  them  he  considered  the 
circulation  in  closed  vessels  was  more  perfectly  performed,  respiration 
approached  nearer  the  higher  type,  and  the  digestive  organs  were  nearly 
as  complex  as  in  the  vertebrates.  The  articulates  he  thought  lower,  as 
modifications  in  the  vital  processes  became  evident,  respiration  was  not 
performed  by  a  single  organ,  but  by  a  series  of  chambers  scattered 
throughout  the  body,  and  circulation  and  digestion  were  also  performed 
on  a  more  simple  plan.  Modem  observers  however  have  altered  this, 
placing  the  articulates  decidedly  in  front.  Their  external  skeletons — 
the  bilateral  symmetry  of  all  parts — the  distinct  members  for  locomo- 
tion, and  the  superior  power  of  directing  their  movements,  place  them 
in  a  higher  scale.  The  mollusks,  on  the  other  hand,  although  having 
gi'eater  developments  of  some  structures,  are  otherwise  more  lowly 
constituted,  their  irregularity  of  structure  and  want  of  symmetry 
•causing  them  to  approach  the  radiates.  The  last  group  was  easily 
placed  at  the  foot  of  the  link.  Their  want  of  special  sense,  their 
simplicity  of  structure  and  function,  make  it  difficult  to  distinguish 
many  of  them  from  the  vegetable  kingdom.  In  the  formation  of  classes 
"the  same  general  characters  rule,  whilst  in  addition  certain  characteristics 
of  the  group  are  considered.  With  the  vertebrates,  although  the 
various  functions  are  studied,  the  classes  are  really  formed  on  the  same 
plan  as  in  the  Linnsean  system.  The  articulate  classes  depend  on  exteimal 
characters  chiefly.  The  arachnids  are  highest  as  they  have  pulmonary 
respiration;  and  are  furnished  with  eight  legs.  Insects  have  head,  thorax 
And  abdomen,  legs  six  in  number.  Crustaceans  have  their  bodies 
divided  into  thorax  and  abdomen,  and  legs  more  numerous.  Annulata 
are  composed  of  numerous  rings,  legs  rudimentary  and  no  proper 
division  into  head,  thorax  or  abdomen.  The  cephalopods  are  the 
liighest  of   their  group,  having  many  resemblances  not  /Only  to  .the 
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articulates  but  also  to  the  vertebrates.  The  next  two  classes  are  accord- 
ing to  their  shells.  The  last  class  consists  of  those  constructed 
internallj  on  the  plan  of  the  mollusks,  but  externally  resembling  the 
lower  group.  The  radiate  classes  extend  from  the  well  known  star 
fishes  to  the  simple  celled  infusoria. 

In  deciding  the  scale  of  the  natural  series  a  certain  method  has 
always  presented  itself,  that  is,  to  select  a  certain  point  as  a  standard^ 
compare  the  objects  we  wish  to  rank,  and  when  compai'ed,  that  which 
most  nearly  approaches  the  standard  has  pi*ecedence.  In  selecting  the 
standard,  that  end  of  the  scale  is  most  naturally  chosen  which  is  the 
perfection  of  all  types.  Thus,  throughout  the  whole  animal  kingdom, 
when  we  speak  of  a  thing  being  highly  or  lowly  developed,  we  refer  ta 
it  as  approaching  near  to  or  departing  from  the  likeness  of  man  in  the 
construction  of  its  parts. 

Up  to  the  time  of  Cuvier  the  idea  was  to  form  one  continuous  line 
fi-ora  the  highest  to  the  lowest  form  of  animal  life.  Cuvier  renounced 
this  plan,  placing  many  of  his  sub-kingdoms  and  classes  on  almost  equal 
footing.  He,  however,  failed  to  explain  the  discrepancies  or  elucidate 
the  plan  of  his  series.  This  want  of  regularity  has  always  perplexed 
classifiers  who  have  followed  the  Cuvierian  school.  Macleay,  a  Scotch 
natui-alLst,  attempted  to  arrange  all  in  groups  represented  by  circles, 
the  series  being  continuous  where  the  circles  came  in  contact.  The 
whole  difficulty  is  due  to  their  observation  not  being  based  upon  proper 
theories.  These  systems  have  been  formed  on  certain  characters,  with- 
out first  discovering  why  these  characters  were  present  or  ascertaining 
by  what  theory  they  could  be  explained.  They  failed  to  recognize  the 
import  of  their  facts  and  continued  their  investigations  in  the  wrong 
direction. 

At  the  same  time  that  Cuvier  was  constructing  his  animal 
kingdom,  and  probably  from  the  same  influences  that  caused  him  to 
look  deeper  than  his  predecessors,  others  also  commenced  to  investigate 
the  subject,  and  although  no  system  was  evolved,,  the  piinciples  upon 
which  we  mast  build  a  system  [mrely  natural  were  discovered.  All 
other  systems  were  formed  by  studying  the  characteristics  of  the 
natural  groups,  and  then  bringing  together  all  to  which  they  could  be 
applied.   This  method  studies  nature  as  a   whole,  from  the  most  lowhr 
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formed  to  its  highest  type,  and  then  draws  the  lines  of  demarcation,, 
separating  gi*oup  from  group.  Adult  forms  are  not  alone  considered. 
It  follows  the  development  of  each  object  from  its  earliest  condition, 
also  enlists  into  its  service  many  extinct  forms,  and  by  this  means  a 
purely  natural  system  is  created,  the  series  being  ti'aced  from  the  lowest 
to  the  highest  creation.  I  have  made  a  rough  outline  ot  the  system  of 
Haeckel,  based  on  this  method,  which  is  given  that  you  may  obtain  an 
insight.  In  these  methods  many  points  require  to  be  proven,  many 
obscurities  to  be  cleared  up.  There  is  much  work  to  be  dono,  work 
which  must  advance  slowly,  but  as  the  greater  number  ot  leading 
naturalists  are  following  this  plan,  we  can  look  forward  to  possessing,  in 
due  time,  a* perfect  system. 

Of  the  further  division  into  orders*  families,  genera  and  species,  the 
two  latter  are  the  most  important,  as  from  them  the  name  of  the  object 
is  derived.  The  species  is  the  oile  of  real  value,  as  it  is  the  unit  of  our 
systems.  When  among  several  individuals  we  find  a  peculiarity  of 
foim  or  external  marking — tangible  and  constant — we  recognize  it  as  a 
specific  difference,  and  give  it  a  name  according  to  some  peculiar  mark- 
ing it  possesses.  When  among  several  with  such  specific  diflei-ences 
there  is  a  general  resemblance  in  internal  structure,  and  often  to  a  great 
extent  in  external  charadters,  we  recognize  a  natural  group  and  name  it 
a  genus.  The  families  and  oixlers  are  very  unsatisfactory,  the  terms 
giving  no  idea  of  their  value.  Their  distinctions  are  some  general 
external  character  which  indicates  a  peculiarity  of  internal  structure. 
Mammal  orders  are  according  to  the  hoof  and  teeth,  birds  according  as 
they  are  made  for  swimming,  wading,  perching,  etc. ;  insects  according 
to  the  character  and  number  of  their  wings.  It  is  in  these  lesser 
divisions  that  we  find  the  great  differences  of  the  many  systems.  Each 
specialist  generally  works  independently  of  those  in  other  branches;  one 
gives  a  value  to  his  divisions  that  another  does  not  recognize,  reducing 
orders  and  making  families  more  numerous  or  increasing  the  number  of 
orders  and  lessening  the  families.  This  constructing  upon  individual 
authority  is  very  detrimental  to  the  progress  of  science,  as  is  also  the 
custom  of  giving  names  by  the  same  primitive  plan.  There  is  hardly 
an  object  that  has  not  two  or  more  names,  and  in  indicating  it,  it  is  not 
enough  to  give  a  single  authority,  but  it  is  becoming  necessary  to   give 
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he  authority  for  both  the  geneiic  and  specific  names.  Another  diffi- 
culty that  is  inci easing  to  an  alarming  extent  is  that  of  the  numerous 
varieties  that  are  being  recognized  ;  so  plentiful  aro  they,  that  a  triple 
name  is  now  becoming  as  common  as  a  double  one. 

However,  as  every  evil  works  it«  own  cure,  so  from  this  state  we 
may  hope  to  derive  a  more  simple  science,  whore  one  name  only  will  be 
recognized  and  no  authority  required — a  custom  now  being  advocated 
by  many  American  naturalists. 

Hitherto  the  feeble  state  of  natural  history  has  compelled  Cana- 
dian naturalists  to  cling  to  the  skirts  of  our  friends  in  the  United 
States,  depending  solely  on  them  as  our  authorities.  But  now  with 
our  rapid  advance  we  require  a  national  authority  upon  such  matters, 
and  it  is  pleasing  to  know  that  in  the  Greological  and  Natural  History 
Survey,  we  have  our  wants  supplied.  During  the  past  year,  under  its 
authority,  has  been  issued  the  first  part  of  a  catalogue  of  Canadian  plants 
prepared  by  Prof.  Macoun,  which  must  become  our  recognized  authority. 
No  doubt  the  energetic  director,  Doctor  Selwyn,  will,  as  researches 
under  his  direction  are  extended,  use  all  endeavours  to  continue  the 
publication  of  such  aids  to  enquirers  in  all  other  branches  of  natural 
history. 

In  offering  you  these  few  remarks^  ray  object  has  been 
to  point  out  how  very  important,  and  what  a  source  of 
gratification  must  be  a  knowledge,  of  this  nature.  If  I 
have  impressed  you  with  its  value,  a  little  study  on  your 
part  will  soon  familiarize  you  with  the  subject.  Could  more  of  our 
beginners  see  it  in  this  light,  we  should  have  fewer  back-sliders  and  a 
host  of  eainest  and  energetic  workers.  In  this  age  it  is  becoming 
fashionable  to  be  versed  in  science,  and  numbers  rush  wildly  after 
natui'e  and  think  they  understand  what  is  seen.  But  they  soon  tire 
and  wonder  where  the  attraction  lies.  Others  energetically  learn 
names  and  make  collections,  but  they  also  tire  and  gradually  lose 
intei'est.  Would  they  but  master  these  principles  and  learn 
to  read  the  book  of  nature,  its  illustrations  would  afford  them 
unthought-of  attractions,  and  ever  present  something  new. 

I  would  advise  all  who  begin  the  study  to  learn  the  piinciples  of 
nature,  and  I  promise  as  their  reward  a  rich  treat — ^a  life- long  pleasure. 
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Nothing  is  so  requisite  to  the  busy  mind  as  relaxation,  and  how  can  it 
be  better  obtained  than  by  retiring  to  her  solitudes  and  making  com- 
parison of  all  the  grand  and  beautiful  things  that  nature  has  given  us. 

Mr.  W.  P.  Anderson  asked  whether  any  analogy  could  be  ti-aced 
between  the  classifications  of  the  animal  and  vegetable  kingdoms. 

The  President  said  he  thought  not,  as  the  classifications  were 
formed  quite  independently  of  one  another. 

Prop.  John  Macoun  was  of  opinion  that  there  might  be,  for  in 
plants,  as  in  animals,  there  were  four  piincipal  types:  the  thallophytes 
corresponding  to  the  radiates;  the  acrogens  and  endogens  to  the 
mollusca  and  articulata,  and  the  exogens  to  the  vertebrata.  To  make 
the  analogy  still  more  marked  he  compared  the  gymnosperms,  the 
lowest  form  of  exogens,  with  the  marsupials  and  monotremes,  the 
lowest  forms  of  mammalia. 

ADDENDA. 

A. — LiNNiEUS. 

Division  A. — Heart  of  4   cavities, — 2  ventricles,  2  auricles, — blood 
warm  and  red. 

.    Viviparous — Mammalia,  Class         I 

Oviparous — Avea  "          II 

Division  B. — Heart  of  2  cavities, — blood  red  and  cold. 

Having  lungs — Amphibia^  "       III 

Having  gills — Pisces,  "        IV 

Division  C. — Heart  of  1  cavity, — blood  white  and  cold. 
Having  antennas, 
-    iJndergoing  transformation, — Insecta.  "         V 
Having  tentacula. 
No  transformation, — Vermes.  "       VI 

B. — Dawson. 

Vertebrata.  Mollusca. 

Ma  m  malia — Mammals.  Cephalopoda — Cuttle-fish. 

Avea  —Birds.  Gasteropoda — Univalve  Shells, 

Eeptilia — Reptiles.  Lamellibranchiata — Bivalves. 

Pisces — Fishes.  Heterobranchiata — Tunicates. 

Articulata.  Radiata. 

Arachnida — Spiders  and  Mites.        Echinodermata— Star-fishes. 
Insecta — Insects.  Anthozoa — Coral  animals. 

Crustacea — Lobsters,  etc.  Acalephse — Jelly-fish. 

Annulata — Worms..  Protozoa — Animalculw,  Sponges. 
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Vertebrata. 
Mammalia. 
Aves. 
Heptilia. 
Pisces. 

MOLLUSCA. 

Cephalopoda. 

Pteropoda. 

Gasteropoda. 

Acephala. 

Brachiopoda. 

Cirrhopoda, 


C. — CuviEB. 

Articdlata. 
Annelida. 
Crustacea. 
Arachnida. 
Insecta. 

Radiata. 

Echinodermata. 

Entozoa. 

Acalephw. 

Polypi. 

Infusoiia. 


D. — After  Haeckel. 

MONERA. 


Infasoria,  etc. 


Protozoa   1 


Gastr^a. 


(Primitive  intestinal  cavity.) 


ACCELOMI. 

(Bloodless  Worms.) 


Spong©,  AcalephaB.    Zoophyta    2 


Vermea   a 


CCELGMATI. 

(Worms  with  blood.) 


MoUusoa   4 
Echinodermata   & 

Arthropoda   & 
Vertebrata   7 
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NOTES  ON  THE   FLORA   OTTAWAENSIS,  WITH   SPECIAL. 
REFERENCE  TO  THE   INTRODUCED   PLANTS. 

James  Fletcher. 

Read  20th  December,  1883, 

My  object  in  preparing  these  notes  for  the  Club  is  chiefly  to  explain, 
certain  points  in  the  Flora  Ottawaenais  which  might  possibly  be 
misleading  to  non-resident  botanists. 

In  the  drawing  up  of  this  list  which  was  published  in  the  first  part 
of  the  Transactions  there  were  one  or  two  important  omissiDns.  The 
first  of  these  was  that  there  was  no  mention  made  of  the  limits  of  the 
locality  in  which  the  plants  were  collected.  There  is,  no  doubt,  much 
room  for  difference  of  opinion  as  to  what  the  limits  of  "  this  locality  "' 
should  be,  and  it  is  possible  that  for  useful  work  it  would  be  better 
not  to  tie  down  all  the  branches  to  the  same  area;  for  instance,  the 
extent  of  country  which  it  is  necessary  for  the  Geologist  to  examine  is 
far  greater  than  that  required  by  the  Botanist,  in  forming  a  general 
idea  of  the  Geology  or  Botany  of  a  district,  and  the  same  may  be  said 
of  the  Ornithologist  and  Entomologist.  It  is  not  for  me  to  make  any 
suggestions  here  as  to  what  should  be  the  limits  of  any  branch;  nor  is 
this  a  convenient  time  to  discuss  such  a  subject;  but  I  will  merely  state 
that  "  this  locality,"  as  far  as  the  compilation  of  the  list  of  plants  was 
concerned,  has  up  to  this  time  been  understood  to  mean  a  distance  of 
about  12  miles  in  any  direction  from  the  city,  that  is,  about  the  dis- 
tance a  collector  could  travel  on  foot,  when  collecting,  and  return  in  one 
day.  The  extreme  limits  in  different  directions  have  included  the 
country  lying  between  Meech's  Lake,  in  the  Chelsea  Mountains,  on  one 
side  and  the  Mer  Bleue  on  the  other.  Down  the  Ottawa  river.  East  Tem- 
pleton  and  Green's  Creek  have  been  included,  and,  up  the  river,  Britannia, 
and  the  islands  above  Ay Imer.  There  is  still  a  large  amount  of  work  to 
be  done  in  working  up  the  country  comprised  within  these  limits. 
Several  districts  have  not  been  worked  at  all  and  othei's  only  visited 
occasionally. 

Now,  with  regard  to  the  list  itself.  A  bare  list  of  names  gives  no. 
idea  at  all  of  the  prevalence  of  any  species  in  a  locality,  and  this  is  one 
of  the  most  important  poijits  the  Botanist  wants  to  know.  Certain 
plants  which  are  very  common  in  some  localities  may  be  very  rare  here- 
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«ind  vice  versa.  Then  again  plants  natives  of  this  country,  but  not 
indigenous  in  this  locality,  occasionally  get  introduced  either  by  accident 
or  are  originally  brought  here  as  ornamental  plants.  These  should  in 
some  way  be  indicated  as  such,  or  students  examining  the  lists  will  be 
deceived.  We  have  now  published  four  parts  of  Transactions,  in  all  of 
which  there  are  lists  of  plants;  but  only  in  the  last  has  any  of  the 
above  necessary  information  been  given.  I  hope  at  some  future  day 
the  Club  may  publish  a  full  synoptical  list  of  the  plants  of  this  locality, 
giving  a  short  account  of  each  in  the  same  manner  that  Prof.  Fowler 
did  of  the  plants  of  New  Brunswick;  but  in  the  meantime  it  has 
appeared  to  me  that  by  clearing  up  the  ground  as  far  as  we  have  gone, 
and  drawing  attention  to  some  of  the  most  interesting  species  mentioned 
in  the  list,  useful  work  might  be  done,  and  that  is  my  excuse  for  reading 
to  you  to-night  what  may  be  to  many  an  uninteresting  and  dry  paper. 

First  of  all,  I  regret  to  say  there  are  one  or  two  names  which  have 
been  placed  on  the  list  by  mistake,  of  these  mention  must  be  made  of 
Amelanchier  alni/olia,  Aster  longifolius,  A  novcB-^nglice,  Vaccinium 
vaciUans,  Sporoholits  heterolepis,  and  also  Lychnis  diuma — for  Lychnis 
vespertina. 

There  are  also  one  or  two  concerning  whfch  some  doubt  exists. 
Anemone  multijida,  D.C.  A  single  specimen  of  this  plant  was  given 
*o  me  by  Dr.  Small,  in  1877,  without  any  data.  He  told  me  after- 
wards that  he  believed  it  had  been  found  near  the  Rifle  Range;  but  as 
it  has  never  been  re-discovered  since,  the  record  is  not  certain.  7H- 
foLiwm  agrari?im,  L.  This  name  is  considered  by  European  botanists 
to  he  a  synonym  of  T,  procumbens,  L.  var.  My  reason  for  saying  there 
is  some  doubt  about  this  species  is  that,  although  Prof.  Macoun  only 
mentions  two  torms  in  his  new  catalogue,  we  have  in  Canada  apparently 
three  distinct  forms,  one  like  each  of  the  European  varieties,  and  this 
much  more  robust,  ei^ect  and  conspicuous  species,  of  which  I  have 
found  specimens  two  feet  in  height.  It  is  not  common,  but  has  been 
found  several  times.  However,  it  always  has  the  appearance  of  an 
introduced  plant,  and  it  is  just  possible  that  the  change  in  habit  may 
be  due  to  climate  and  soil. 

Polygonum  dumetorum,  L'Her.  From  a  very  careful  examination 
of  the    descriptions  of  P,   dumetorum  as  well  as  of  a  large  series  of 
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specimens  from  different  localities,  I  cannot  satisfy  myself  that  we 
have  the  type  here,  or  even  in  Canada,  at  all.  The  variety  acandens. 
Gray,  has  twice  been  found  in  this  locality  and  is  a  much  handsomer 
plant. 

(Enothera  chrysantha,  Mx.  I  notice  that  Professor  Macoiin  has 
included  both  this  and  (E.  pumila^  L.  in  his  catalogue.  I  have  always 
been  under  the  impression  that  these  two  were  only  varietal  forms  of 
one  species  dependent  on  the  locality  where  they  ^rew;  pumila  ia  found 
in  wet  spots  by  the  sides  of  rivers  or  in  low  fields,  chrysantha  on 
gravelly  banks  and  in  drier  places.  During  the  past  summer  I  havehad 
in  flower  in  my  garden  a  few  specimens  which  varied  so  much  in  appear* 
ance  although  grown  from  seed  taken  from  the  same  plant  but  which 
were  placed  under  different  circumstances,  that  I  have  not  yet  altered 
my  opinion.  If  they  really  be  distinct  chrysantha  must  be  added  to 
the  Flora  Ottawaensis. 

The  study  of  the  introduced  plants  of  any  locality  has  many  very 
attractive  features;  there  are  so  many  fields  for  speculation,  and  yet,  at 
the  same  time,  with  a  little  study,  such  a  large  proportion  of  the  theories 
can  be  tested.  "  Introduced  plants  "  as  understood  in  the  compilation 
of  the  Flora  Ottawaensis,  meant  those  plants  which,  when  accidentally 
introduced,  were  able  to  survive  and  mature  their  seeds  sufficiently  for 
these  seeds  to  again  grow  and  complete  their  cycle  of  existence.  Of 
course  all  conspicuous  and  showy  garden  flowers  which  are  commonly 
cultivated  for  ornament,  but  which  occasionally  occur  as  garden  escapes^ 
were  omitted.  It  is  not  always  easy  to  determine  when  a  plant  should 
be  included  in  such  a  list  and  when  not,  for  it  must  be  borne  in  mind 
that  by  far  the  larger  'number  of  garden  flowers  are  not  wild  flowers 
improved  by  cultivation  and  so  changed  in  appearance,  but  wild  flowers 
from  other  parts  of  the  world  only  slightly,  if  at  all,  altered  by  climate 
or  the  habitat  they  are  placed  in.  There  are  a  great  many  of  our 
common  wild  flowers  which  are  grown  with  the  greatest  care  in  Europe, 
as  for  instance  the  lovely  little  Anemone  Hepatica  which  is  the  first 
to  remind  us  of  the  return  of  spring,  or  the  deliciously  scented  May- 
flower {Epigcea  repens)  which  under  the  name  of  Trailing  Arbutus  is  a 
favourite  green-house  plant,  also  the  gorgeous  Ladies'  Slippers  (Cypri- 
pedium)  with  many  others  of  the  curious  orchid  family  ;  and  even  here. 
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"we  ourselves  grow  in  our  gardens  plants  from  other  parts  of  the 
Dominion,  as  the  beautiful  British  Columbian  shrubs,  the  flowering 
-cuiTant  (Ribes  Sanguinea)  and  Sjringa,  {Philcuielphus  Lemiaii),  These 
lovely  bhiTibs,  which  are  among  the  most  conspicuous  objects  of  our 
gardens,  are  found  on  every  hillside  west  of  the  Cascades  in  British 
Columbia.  From  the  same  province,  but  considerably  rarer,  are  two  or 
^hree  species  of  Rhododendron.  These  conspicuous  plants,  however,  do 
not  give  the  Botanist  trouble,  because  their  very  beauty  draws  sufficient 
attention  to  them  for  their  whole  histoiy  to  be  known — the  difficulty  is 
with  the  inconspicuous  plants,  such  as  creep  in  uninvited  and  unawares 
among  other  seeds  ;  in  fact  what  we  call  weeds.  But  what  is  a  weed? 
"The  dictionaries  tell  us,"  says  Dr.  Gray  (A.m.  Jl.  Sc.  3  S.  xviii,  p. 
161 ),  **  any  useless  or  troublesome  plant."  "  Every  plant  which  grows  in 
a  field,  other  than  that  of  which  the  seed  has  been  (intentionally)  sown," 
says  the  Penny  Cyclopedia.  The  Treasury  of  Botany  defines  it  "  any 
plant  which  obtrusively  occupies  cultivated  or  dressed  ground  to  the 
exclusion  or  injury  of  some  particular  crop  intended  to  be  grown. 
Thus  even  the  most  useful  plants  may  become  weeds  if  they  appear  out 
of  their  proper  place.  The  term  is  sometimes  applied  to  any  insigni- 
ficant-looking or  unprofitable  plants  which  grow  profusely  in  a  state  of 
nature  and  also  to  any  noxious  or  useless  plant."  Dr.  Gray's  own 
definition  is  **  plants  which  tend  to  take  prevalent  possession  of  soil 
used  for  man's  purposes  irrespective  of  his  will."  Of  courae  in  our  list 
of  introduced  plants  those  species  are  omitted  which  occupy  ground  in 
a  state  of  nature,  but  which  also  as  weeds  conspicuously  intrude  into  culti- 
vated fields,  as  Erigeron  Canadenae  and  Ambrosia  artemisicefolia  perhaps 
the  most  weedy  looking  plants  we  have.  Some  plants  as  Trifolium  repena 
the  white  or  Dutch  clover,  are  truly  useful-  when  grown  as  crops,  but 
a  great  nuisance  when  they  occur  as  weeds.  Here,  as  in  most  of  the 
other  parts  of  settled  North  America,  a  large  proportion,  in  fact  nearly 
all, of  the  aggressive  weeds  are  iromigrants  from  Europe,  and  it  may  not 
be  amiss  to  consider  shortly  the  reason  of  this,  for  it  is  rather  remark- 
able that  it  should  be  the  case.  It  is  strange,  too,  that  some  which  are 
a  great  nuisance-  here  as  weeds,  in  their  own  country  are  not  at  all 
plentiful,  and  the  convei*se  of  this  is  also  true;  some  species  which  in 
Europe  are  most  irrepressible  art  here  hardly  able  to  secure  a  foothold. 
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but  unluckily  these  are  comparatively  few,  and  it  is  a  notable  fact  that, 
although  80  many  species  of  our  common  aggressive  weeds  have  come  to 
us  from  Europe,  very  few  from  this  side  have  held  their  own  in  the  old 
world.  A  partial  reason  for  this  may  be  that  up  to  this  time  much 
more  seed  has  been  brought  here  from  Europe  for  farms  and  gardens 
than  has  been  sent  back  from  this  side.  Dr.  Gray's  theory,  however, 
is  probably  the  correct  one,  and  it  accounts  for  the  large  proportion  of  the 
European  introduced  plants  becoming  so  objectionable  here.  He  points 
out  that,  up  to  a  quite  recent  date,  our  whole  country  was  covered  with 
forests,  and  consequently  all  the  indigenous  plants  would  be  forest 
plants.  It  is  apparent,  therefore,  that  for  this  reason  they  would  be 
unsuited  to  live  in  the  open  spaces  when  cleared.  On  the  other  hand 
the  hardy  European  ragamuffins  used  to  pick  up  a  scanty  living  among 
flag-stones  and  upon  rubbish  heaps,  would  grow  apace  when  introduced 
into  our  rich  virgin  soil,  where  there  were  no  rivals  to  oppose  them; 
thus  it  is  merely  a  phase  of  the  old  story — the  survival  of  the  fittest. 
Of  course  this  argument  would  also  apply  to  seeds  accidentally  taken  to 
Euro}>e;  they  would  be  unable  to  survive  without  the  constant  supply 
of  moisture  in  the  atmosphere  which,  through  many  generations,  they 
had  been  used  to  in  their  native  forest.  This  leads  us  to  another  theory 
viz.  :  that  one  so  ably  advocated  before  the  Royal  Society  of  Canada, 
by  Prof.  Macoun,  to  the  eflfect  that  the  humidity  of  the  atmosphere  is 
the  chief  element  which  afiects  the  distribution  of  the  djfierent  species 
of  plants.  Prof.  Claypole  (Rep.  3,  Mont.  Hort.  Soc.)  argues  very 
elaborately,  and  possibly  with  some  reason,  that  the  types  of  vegetation 
in  Europe  are  of  a  more  plastic  nature  than  those  of  this  continent,  from 
having  had,  during  a  long  period,  to  live  under  very  varying  circum- 
stances, and  to  adapt  themselves  to  many  different  changes  of  habitat. 
In  support  of  this  theory  he  points  out  that  the  fossil  Floras  of  Europe 
and  the  American  of  to-day,  are  very  closely  allied.  He  cites  some  very 
remarkable  instances  of  Tertiary  and  Miocene  plants,  almost  identical 
with  existing  American  forms,  and  infers  that  the  type  of  vegetation 
which  we  have  here  now,  once  existed  in  Europe  as  well ;  but  from  a 
lack  of  plasticity  failed  to  survive.  This  theory  may  be  partially  true, 
but  I  think  that  the  humidity  of  the  atmosphere,  namely  the  nature  of 
the  habitat,  is  the  chief  cause.     If  it  were  not  the  habitat  which  chiefly 
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affected  the  existence  of  introduced  plants  in  any  locality,  one  would 
suppose  that  it  was  due  to  some  quality  peculiar  or  characteristio 
of  the  seeds  themselves;  and  this  would  be,  possibly,  the  line  of 
thought  which  the  mind  would  naturally  at  first  entertain.  Upon 
examination,  however,  we  are  almost  startled  to  find  that  all  the 
wonderful  appendages  and  beautiful  contrivancea^for  the  distribution 
of  seeds,  such  as  the  copious  pappus  of  the  Compositae,  the  silk  of 
the  Epilobium  and  Asclepias,  the  spinous,  and  hooked  seeds  of  the 
Bori*aginace8e,  the  attractive  esculent  fruits  and  mucilaginous  cover- 
ings  of  some  seeds  as  well  as  the  buoyant  qualities  of  the  seeds  and 
seedpods  of  certain  plants,  have  little  or  no  effect  on  the  general  question 
at  large  of  the  distribution  of  genera  and  species  of  plants  over  the 
surface  of  the  globe.  It  is  not  so  much  a  question  of  getting  a  seed  to 
a  certain  locality,  but  of  its  survival  when  brought  there. 
DeCandolle  has  worked  out  this  idea  in  a  masterly  manner,  in  his 
"  Qeographie  Botanique,"  and  shows  from  statistics  that  the  inherent 
qualities  of  seeds  and  their  receptacles  only  apply  for  their  distribution 
in  the  localities  or  countries  where  the  plants  are  indigenous.  Ho 
di*aws  attention  to  the  fact  that  many  of  the  plants  which  apparently 
have  the  most  perfect  contiivances  for  their  ti*ansmission  from  one  place 
to  another  have  an  exceedingly  limited  range,  while  others  with  no 
such  appendages  are  much  more  widely  distributed. 

The  following  lists  give  all  the  introduced  plants  which  up  to  the 
present  time  have  been  found  in  this  locality.  I  am  of  opinion  that 
the  divisions  proposed  will  be  found  convenient  for  the  botanical  students 
List  No.  1,  Aggressive  Weeds,  gives  the  names  of  all  those  plants  which 
are  so  well  established  as  to  require  constant  attention  on  the  part  of 
the  husbandman  to  keep  them  in  check.  It  will  be  noticed  that  some 
of  the  names  are  in  italics,  this  is  meant  to  denote  that,  although  the 
plant  is  introduced,  it  is  probable  that  it  also  existed  here  before 
that  time  as  an  indigenous  plant.  No.  2  embraces  those  plants, 
which,  having  been  introduced,  are  gradually  spreading  over  the 
locality,  but  are  not  yet  sufficiently  numerous  to  have  become  aggres* 
sive  weeds.  Of  ^these  the  two  Erodiums  and  Datura  Tatula  are 
intei-esting  examples  which  were  first  grown  here  as  Botanical  specimens 
in  1881,  but  are  now  to  be  found  in  waste  places  all  over  the  city. 
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No.  3  comprises  those  species,  which,  althougli  well  established  and 
possibly  spreading  in  a  certain  locality,  are  not  able  to  spread  far 
from  that  spot.  Good  examples  of  this  class  ai-e  found  in  Rosa 
micrantlia,  Onopordon  Acanthium  and  Da/phne  Mezerminif  which  occnr 
in  single  localities  where  there  are  plants,  which  are  doubtless  many 
years  old,  but  which  do  not  spread  by  their  seeds  any  distance.  No.  4 
is  made  up  of  those  plants  which  grow  for  a  short  time  and  then 
suddenly  disappear  altogether.  Most  of  thase  have  been  introduced 
with  seed,  or  have  escaped  from  gardens;  and  many  of  them  too  have 
doubtless  been  introduced  from  Europe  in  seed  imported  as  foo<l  for 
caged  birds. 

In  this  list  the  most  interesting  plants  are  Solanum  rosiratum 
and  Hordeum  juhatum,  the  former  being  a  Colorado  plant,  and  the 
latter  a  North  Western,  and  both  far  out  of  their  proper  range. 
They  are  generally  to  be  found  in  some  of  the  streets  of  the  city 
every  year ;  but  never  regularly  nor  in  the  same   place  every  year. 

1.  AGGRESSIVE  WEEDS.  Plantago  tnajor,  Z. 

Kanunculus  acris,  L.  Verbascum  Thapsus,  L. 

Sisymbrium  officinale.  Scop.  T<inaria  vulgaris,  Miller. 

Brassica  Sinapistrum,  Boiss.  Nepeta  Cataria,  L. 


Oapsella  Bursa-pastoris,  Moench. 
Stellaria  media,  Smith. 
Silene  nocti  flora,  L. 
Cerastium  viscosum,  L. 
**         vulgatum,  L. 
Porivlaca  oleracea,  L, 
Hypeiicum  perforatum,  L. 
Malva  rotundifolia,  L. 
Trifolium  pratense,  L. 

"        i"epens,  L. 
Medicago  lupulina,  L. 
An  them  is  Cotula,  D.  C 
Achillcea  millefolhim,  L. 
Leucanthemum  vulgare,  Lam. 
Gnaphalium  uliginosum,  L. 
Cirsium  arvense.  Scop. 

*^       lanceolatum.  Scop. 
Lappa  oflicinalis.  All. 
Cichorium  Intybus,  L. 
Taraxacum  DensLeoniSf  Desf. 
SoDchus  oleraceus,  L. 

"       as|)er,  Vill. 
c 


Ccdaniintha  Clinopodiumy  Bcnth, 
Galeopsis  Tetrahit,  L. 
Leonurus  Cardiaca,  L. 
Lithospermum  officinale,  L. 
Echinospermum  Lappula,  Lehm. 
Cynoglossum  officinale,  L. 
Solanum  nigrum,  L. 
Chenojyodiuin  album,  L, 

"  hybridum,  L. 

Amarantus  retroflexus,  L. 

"  albus*,  L. 

Polygonum  ayiciUare,  L. 

"  Peraicaria,  L. 

"  Convolvulus,  Lu 

^      "  IlydrojnpeVf  L. 

Bumex  Acetosella,  L. 

"  crispus,  L. 
Cannabis  sativa,  L, 
Poa  comp^'essa,  L, 

**  pratensisy  L. 
Festuca  ovina,  L. 
Triticum  repena,  L. 
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Fanicum  glabrunu  Gated  in, 

"        GrusGalli,  L. 
SeUria  glauca,  Beauv. 

"      viridis,  Beauv. 

2.    WELL   ESTABLISHED  AND  SPREAD- 
ING. 

JianunculiLS  repens,  L. 
Thlaspi  arvense,  L. 
Nasturtium  officinale,  B,  Br, 

"  amphihium,  R,  Br, 

Barharaea  vidgaris,  R.  Br, 
Silene  inflata.  Smith. 
Lychnis  Githago,  Lam. 
Saponaria  officinalis,  L. 
A  renaria  serpyllifolia,  L. 
Malva  moschata,  L. 
Liuum  usitatissimum,  L. 
Erodium  cicutarium,  L'Her. 

"        moschatum. 
Trifolium  hybridura,  L. 
Melilotus  alba,  Lam. 

*•        officinalis,  Willd. 
Vicia  Cracca,  L. 
Pirus  aucuparia. 
Fotentilla  a/rgentea,  L. 
Sedum  acre,  L. 
Conium  maculatum,  L. 
Pastinaci  sativa,  L. 
Galium  verum,  L. 
Echinocystis  lobata,  T.  and  G.  (not 

indig.  here). 
Inula  Helonium,  L. 
Artemisia  vulgaris,  L. 

"         biennis, Willd.  (aot  indig. 

here). 
T^mpsana  communis,  L. 
Sonchus  arvensis,  L. 
Veronica  arvensis,  L. 
Mentha  piperita,  L. 
Echium  vulgare,  L. 
Holanum  Dulcamara,  L. 
Nicandra  physaloides,  Gaertin. 
Datura  Stramonium,  L. 

"      Tatula,  L. 
Chenopodium  urbicum,  L. 
Bumex  obtusifolius,  L. 


Fagopyruni  escnlentum,  Moenoh. 
Euphorbia  Helioscopia,  L. 
Phi  euro  pra  tense,  L. 
Poa  annua,  L. 
Bromus  racemosus,*  L. 

"       secalinus,  L. 
Triticum  caninum,  L. 
Panicum  sani^inale,  L. 
Phalaris  Canariensis,  L. 

3.    WELL     ESTABLISHED    BUT     NOT 
SPREADING. 

Berberis  vulgaris,  L. 
Ohelidonium  majus,  L. 
Nasturtium  Armoi-acia,  Fries. 
Brassica  Napi. 

"        alba. 

"        campestris,  L. 
Kaphanus  raphanLstram,  L. 
Silene  armeria,  L. 
Lychnis  vespertina.  Smith. 
Saponaiia  Yaccaria,  L. 
Malva  crispa,  L. 
Trifolium  arvense,  L. 

"        procumbens,  L. 
Robin ia  Pseudacacia,  L. 

"       viscosa.  Vent. 
Vicia  sativa,  L. 
Negundo   aceroides,  Moench.    (not 

indig.  here). 
Rosa  micrantha.  Smith. 
Sedum  Telephium,  L. 
Sherardia  arvensis. 
Sicyos  angulatus,  L.  (not indig.  here). 
Daucus  carota,  L 
Helianthus  tuberosus,  L. 

"  annuus,  L. 

Rudbeckia  hirta,  L.  (not  indig.  here). 
Tanacetum  vulgare,  L. 
Artemisia  absinthium,  L. 
Onopordom  Acanthium,  L. 
Tragopogon  pratensis,  L. 
Campanula  rapunciiloides. 
Plantago  lanceolata,  L. 

"        media,  L. 
Verbascum  Blattaria,  L. 
Veronica  agrestis,  L. 
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Mentha  viridis,  L. 
Hyssopus  officinalis,  L. 
Nepeta  Glechoma,  Benth. 
Syrapbytum  officinal  is,  L. 
Lycojwis,  arvensis,  L. 
Convolvulus  arvensis,  L. 
Hyoscyamus  niger,  L. 
Nicotiana  rustica,  L. 
Chenopodium  Botrys,  L. 

**  ambrosioides,  L. 

Daphne  Mezereum. 
Euphorbia  Cypaiissias,  L. 
Hamulus   Lupulus,   L.  (not  indig. 

here). 
Salix  fragilis,  L. 
Populus  alba,  L. 

"       dilatata,  Ait. 
Asparagus  officinalis,  L. 
Dactylis  glomerata,  L. 
Eragrostis  poieoicles,  Beauv. 
Festuca  elatior,  L. 

"      pratensis,  L. 
Lolium  |)erenne,  L. 
Setaria  Italica,  Kunth. 

4.    UNCERTAIN   TENURE. 

Papaver  somniferum,  L. 

"       Khoeas,  L. 
Lepidium  sativum,  L. 
Brassica  nigra,  Koch. 
Camelina  sativa,  Crantz. 


Spergula  arvensis,  L. 
Malva  sylvestris,  L. 
Abutilon  Avicennae,  Gaertn. 
Hibiscus  Trionum,  L. 
Vicia  hirsuta,  Kwh. 

"     tetrasperma,  Loisel. 
Apium  petroselinuni,  L. 
Carum  Carui,  L. 
Coriandrum  sativum.  L. 
Bupleurum  rotundifolium,  L. 
Ambrosia  tnfida  (not  indig.  here). 
Senecio  vulgaris,  L. 
Centaurea  Cyanus,  L. 
Tragopogon  poriifolius,  L. 
Lysimachia  nummularia,  L. 
Anagallis  arvensis,  L. 
Satureia  hortensis,  L. 
Calamintha  nepeta,  Link. 
Lithospermum  arvense,  L. 
Lamium  amplexicaule,  L. 
Asperugo  procumbens,  L. 
Solanum  rostratum,  Dunal. 
Physalis  Peruviana,  L. 

**        Philadelphica,  Lam. 

"        pubescens,  L. 
Blitum  Bonus-Henricus,  Reich. 
Polygonum  oiientale,  L. 
Eagopyrum  Tartaricum. 
Urtica  dioica,  L. 

Hordeum  jubatum,  L.  (not  indig. 
here). 
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THE  SAND  PLAINS   AND   CHANGES    OF  WATER-LEVEL 
OF  THE  UPPER  OTTAWA. 


E.  Odldm,  M.A.  (Pembroke). 
Head  7th  January,  1884- 


By  the  Upper  Ottawa,  in  this  paper,  is  meant  that  portion  of  it 
which  extends  from  the  head  of  Coulonge  Lake,  a  little  below  the 
lower  end  of  Allumette  Island,  to  the  entrance  of  Deep  River,  about 
seven  miles  above  the  head  of  the  same  island.  This  takes  in  a  stretch 
of  nearly  forty  miles,  following  the  coast  line.  Enough,  indeed,  for  one 
attempt — too  much  to  be  very  minutely  handled. 

By  a  word  picture  we  shall  hurriedly  outline  the  position  and 
nature  of  this  portion  of  the  Ottawa  Valley. 

a.  The  town  of  Pembroke  is  situated  on  the  south  side  of  the 
Upper  Allumette  Lake,  and  about  twenty  miles  from  each  end  of  this 
section.     This  town  furnishes  a  good  point  of  refei-ence. 

b.  The  Allumette  extends  throughout  a  great  part  of  the  locality 
under  examination. 

c.  The  Culbute  flows  on  the  north  between  Allumette  Island  and 
the  Quebec  shore. 

d.  The  Upper  and  Lower  Allumette  lakes  sepamte  Allumette 
Island  from  Ontario  on  the  south. 

e.  At  the  head  of  the  island,  westward'  about  eight  miles  from 
Pembroke,  are  the^  Narrows,  where  the  water  flows  in  a  swift  current. 

f.  Eastward  from  Pembroke,  about  four  miles,  are  three  rapids 
almost  parallel,  and  unnavigable.  These  are  the  Allumette,  Lost 
Chenal  and  Beclsett's.  The  last  is  farthest  south,  the  first  farthest 
north,  and  the  liost  Chenal  in  the  centre. 

g.  Morrison's  Island  lies  between  the  two  first  mentioned,  and 
Beckett's  Island  between  the  two  last. 

h.  At  the  lower  end  of  the  Allumette  arc  Paquette's  Rapids,  a  series 
of  swift,  but  not  very  dangerous,  currents  extending  about  four  miles  from 
Westmeath  Village  to  the  head  of  Coulonge  Lake.  From  the  foot  of  these 
rapids,  the  Ottawa,  grand,  placid  and  majestic,  glides  along,  joined  by 
the  Culbute,  into  which  the  Black  River  enters  from  Quebec,  a  couple 
of  miles  from  its  mouth. 
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The  beautiful  Coulonge  Lake  lies  spread  out  eastward  from  this 
point  and  is  the  eastern  limit  of  our  subject  of  study. 

Turning  our  attention  to  the  western  limit,  we  may  safely  say 
that  the  scenery  among  the  islands  of  the  Paquette's,  up  the  Culbute, 
around  the  Lost  Chenal,  through  the  Allumette  lakes,  Allumette  Bay 
with  its  many  islands,  the  Sturgeon  Lake  and  entrance  to  Deep  River, 
is  as  fine  and  enchanting  as  any  to  be  seen  in  Canada  east  of  the 
Rocky  Mountains.  Dr.  Perkins,  of  Boston,  accompanied  the  writer 
last  summer  in  circumnavigating  the  Allumette,  and  passed  through  a 
large  part  of  the  district  mentioned.  This  gentleman  pronounced  it  as 
**  grand  and  beautiful "  as  anything  he  had  seen  in  Europe ;  and  he  had 
at  that  time  travelled  over  most  of  the  Continent.  It  has  been  the 
privilege  of  the  writer  to  travel  over  and  around  our  large  lakes, 
through  the  prairies  of  the  Northwest,  the  Thousand  Islands  of  the  St. 
Lawrence,  the  ten  thousand  islands  of  Lake  Huron,  to  the  head 
waters  of  the  Ottawa,  through  the  States  of  Michigan,  Minnesota ^ 
Dakota  and  New  York,  over  every  tributary  on  the  north  shore  of  the 
mighty  St.  Lawrence  from  the  head  of  Lake  Superior  to  Montreal  city ; 
and,  in  all  these  glory-containing  regions,  the  scenery  of  the  Upper 
Ottawa- is  not  surpassed  and  seldom  equalled. 

To  locate  more  accurately  we  may  notice  that  this  district  lies 
along  latitude  45"  50',  longitude  76°  40'  to  77°  40',  Pembroke  being 
77^  10'.  Height  of  the  Upper  Allumette  above  the  sea  level  400  feet. 
The  Meteorological  Station  of  Pembroke,  under  the  charge  of  Mr.  A. 
Thompson,  is  4*j3  feet  above  the  sea  level.    * 

For  the  most  part  the  important  sand  plains  lie  on  the  south  side 
of  the  Ottawa.  The  ancient  Laurentians  skiit  the  north  side  of  the 
river,  scarcely  retreating  over  a  mile  at  any  place.  We  may  'contrast 
the  coast  lines  of  the  two  provinces  as  follows  :  Ontario  lies  compara- 
tively low,  undulating,  and  quite  unpretentious  ;  but  is  well  supported 
by  ranges  ot  hills  farther  south.  Quebec,  on  the  north,  presents  a 
rugged,  massive,  broken  and  barren  appearance. 

a.  On  the  Ontario  side,  the  Chalk  River  sand  plain  begins  a  little 
above  Chalk  River  Station,  twenty  miles  west  of  Pembroke,  which 
town  it  almost  reaches.  There  are  a  few  broken  range  interruptions 
towards  the  lower  end  of  this  plain.     These  interri\^>tions  harmonize  in 
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position  with  the  rapids,  and  are  parts  of  natui-al  barriei-s  between  a 
higher  level  westward  and  a  lower  level  eastward.  At  places  may  be 
noticed  sand  ridges.  These  lie  between  ancient  mouths  of  rivers,  some 
of  which  remain  to  this  day,  as  the  Indian,  Muskrat,  and  Petawawa, 
while  others  are  quite  extinct.  Following  these  sand  ridges  mentioned, 
or  in  the  direction  of  the  diverging  rivei-s,  we  invariably  come 
gradually  to  higher  ridges  of  native  rock.  The  Chalk  River  Plain 
wants  only  the  grass  to  give  us  a  beautiful  and  extensive  tract  of 
prairie  land,  but  as  it  is  wretchedly  barren  sand,  nothing  will  grow  on 
it  to  any  extent  except  ferns,  small  pines  and  blueberries,  the  latter  in 
great  abundance. 

b.  Eastward  from  Pembroke  the  sand  stretches  struggle  with  the 
lising  and  rocky  bases  of  distant  hills  which  skirt  the  Ottawa  from 
Westmeath  in  the  direction  oi  Renfrew  town.  At  last  the  old  hills 
with  their  stoi-es  of  marble  get  the  upper  hand,  and  the  sand  tracts  are 
terminated  for  a  time. 

c.  Back  from  the  Ottawa  and  between  Pembroke  and  Renfrew 
there  is  another  factor  to  be  taken  into  consideration.  This  stretch  of 
nearly  forty  miles,  extending  beyond  our  present  limits,  is  variegated 
with  sand,  clay  and  irregular  hills  of  rock.  One  low  and  very  even 
clay  bed  contains  over  1,000  acres  of  good  and  well  cultivated  land. 
Before  passing  to  the  Quebec  side  of  the  river  a  few  facts  may  be 
given  which  will  afterwards  form  a  groundwork  of  some  explanatory 
remarks. 

There  are  many  small  patches  of  sand  varying  from  say  ten  acres 
to  a  few  square  yards.  Most  of  these  are  easily  understood.  'J'he 
operations  which  are  forming  the  smaller  are  going  on  in  the  presence 
of  the  observer.  The  larger  accumulations  are  met  with  svddenly  after 
passing  ridges  of  rock  in  the  dii-ection  of  the  running  water,  while  they 
gradually  disappear  as  we  approach  the  next  range.  Wherever  there 
is  a  ^mall  sand  patch  there  is  an  old  but  weather-worn  lidge  of  rock 
close  at  hand.  Nearly  always  the  order  is  this  :  Hard  massive  rock, 
next  large  angular  boulders  of  the  same,  then  rolling  stones,  after 
which  come  pebbles,  then  coarse,  followed  by  fine,  sand.  Tlie  first  ia 
always  up  stream,  while  the  others  range  in  i-egular  order,  ending  with 
fine  sand  farthest  down  the  current.     Where  there  are  clay  teds  mixed 
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with  sand  the  rock  ritlges  are  generally  farther  slwslj,  and  show  a  vari- 
ation in  their  composition.  Speaking  carefully  we  may  say  that  "clay 
is  a  soft  earth  which  is  plastic  and  may  be  moulded  with  the  hands, 
consisting  of  alumina,  to  which  it  owes  its  plasticity,  and  also  silica 
with  wat^r."  Putting  it  chemically  we  get  alumina  (Oy  Al^o)  silica 
(SiOg)  and  water  (HgO). 

It  results  from  the  slow  disintegration  of  one  of  the  constituents  of 
granite  rocks,  and  when  chemically  pure  is  called  alumina.  The 
further  from  the  source  of  formation  the  purer  is  the  clay,  the  nearer  to 
its  source  the  more  sand  is  mixed  up  with  it. 

Lime,  magnesia,  oxide  of  iron  and  other  ingredients  are  often 
present.  The  oxide  of  iron  is  a  very  common  and  abundant  factor 
along  the  Ottawa  Valley. 

By  careful  examination  the  basins  of  ancient  rivera  can  be  easily 
followed,  with  their  rapids  and  stretches  of  calm  water.  Even  the 
small  bays  of  olden  times  may  be  noted.  The  kinds,  qualities  and 
layei*8  of  sand  must  be  our  guide,  always  aided,  of  course,  by  the  con- 
figuration of  the  immediate  locality.  Having  referred  to  the  qualities 
of  sand  and  clay  we  shall  now  specify. 

So  far  as  soils  are  concerned  they  may  be  said  to  come  from  two 
kinds  of  rock,  granite  and  traj).  Granites  consist  of  quartz,  feldspar  and 
mica,  the  latter  generally  an  insignificant  factor.  Quartz  is  tlint,  or  the 
silica  of  the  chemist.  When  the  granite  hills  and  ridges  are  washed 
down  by  water  the  coarse  quartz  saad  lies  along  the  sides  and  at  the 
immediate  base  of  the  hills,  while  the  feldspar  is  ground  to  a  fine 
tenacious  clay  and  is  carried  forward  into  the  valleys.  Henca  the  soil 
in  the  flats  of  gi-anite  districts  consists  of  a  cold,  stiff,  wet  and  impervi- 
ous clay  which  needs  much  manure,  draining  and  labour  to  make  it  pro- 
ductive. The  hillsides  are  almost  useless,  as  they  consist  nearly 
altogether  of  quartz  giit.  Such  are  the  Quebec  slopes  of  the  distiict 
we  are  now  studying,  but  their  valleys  are  too  narrow,  cramped  and 
water  hedged  to  give  sufficient  space  for  the  sifting  out  of  the  feldspar 
from  the  quartz  silt.  Hence  these  narrow  valleys  are  formed  of 
gi-ound-down  feldspar  and  the  finer  quartz  sand,  the  coarser  being  left 
along  the  mountain  sides  and  close  to  their  bases.  It  is  on  this 
accouuc  that  the  French  hubitants  rejoice  in  their  moderately  fertile 
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fields.  In  some  ]>laces  the  writer  has  noticed  solid  bodies  of  feldspathic 
clay,  but  always  at  a  distance  from  the  rock  mnges.  This  clay  is 
known  to  many  nndor  the  api)ellation  of  pipeclay ^  and  is  finer  in  tex- 
ture and  more  coherent  than  marl. 

Trap  rocks  on  the  other  hand,  consist  of  feldsi)ar  and  hornblende. 
From  this  we  see  that  f  Idspar  is  common  to  both  granite  and  trap^ 
Out  of  100  parts  of  fi4dspar  there  are  65  parts  of  silica,  18  of  alumina 
and  17  of  potash  and  soda  ;  while  of  100  j)arts  of  hornblende  there  are 
42  parts  of  silica,  14  of  alumina,  12  of  lime,  1  i  of  magnesia,  14  of 
oxide  of  iron.  A  granite  soil  in  addition  to  the  silicious  sand  consists 
chiefly  of  silica,  aluuiina  and  potash,  derived  from  the  feldspar.  A 
trap  soil,  in  addition  to  the  silica,  alumina  and  potash  of  the  feldspar 
contjiins  also  much  lime,  magnesia  and  iron  oxide,  derived  from  its 
hornblende.  Hence  as  a  hornblende  soil,  or  more  comprehensively  a 
trap  soil,  contains  more  of  the  inorganic  substances  most  important  to 
plant  composition,  it  is  more  valuable  because  more  productive  than 
granite  soil. 

There  are  a  few  fine  stretches  of  the  former,  but  many  of  the 
latter,  along  the  Upi)er  Ottawa.  Using  this  method  of  coniparison,  we 
must  conclude  that  the  Upper  Ottawa  region  will  never  be  a  first  class 
farming  country  ;  at  the  very  best  it  can  only  expect  to  be  considei-ed. 
middling. 

But  we  must  return  to  our  line  of  general  observation.  Larcjo 
tracts  continuing  thousands  of  acres,  like  the  Dhalk  River  Plain,  are 
difficult  to  explain.  The  student  must  travel  to  the  mountains  miles 
away,  and  take  in  the  different  ranges,  their  bearings  and  the  various 
streams  and  rivere  which  have  operated  dunng  the  long  ages  of  the 
past.  In  fact  it  is  necessary  to  make  out  the  difierences  of  water  level 
over  vast  areas  and  the  causes  ot  the  changes  in  the  water  line. 

It  is  remarkable  to  see  how  the  terraced  work  of  Morrison's  Island 
fits  into  the  lower  system  of  terraces  at  the  mouth  of  Black  River, 
where  it  enters  the  Culbute.  These  points  are  about  ten  miles  apart. 
The  broad  Chalk  River  Plain  corresponds  in  its  two  levels  with  the 
two  definitely  marked  steppes  standing  out  on  the  Laurentians  near  the 
head  of  Coulorige  Lake.  These  two  points  are  at  least  thirtv  miles 
apart.     They  appear  to  have  been  formed  during  the  same  water  level. 
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At  one  time,  and  probably  witliin  a  thousand  years,  there  was  a 
grand  and  mighty  lake  in  whose  depths  were  hidden  all  the  Chalk 
River  Plain,  the  Pembroke  district,  Allumetle  Island,  and  thousands 
of  the  arable  acres  between  Renfrew  and  Pembroke. 

There  were  in  fact  two  distinct  periods,  one  of  which  represented 
a  lake  200  feet  deeper  than  the  Upper  Allumette,  and  the  other  100 
feet  deeper.  In  passing  down  the  Culbute,  or  emerging  from  among 
the  islands  of  the  Paquette*s,  the  terraced  ranges  which  remain  as 
marks  of  old  water  levels  show  themselves  quite  prominently,  and  add 
much  to  the  beauty,  splendour  and  majesty  of  the  sceneiy. 

In  tracing  the  various  systems  of  change  in  the  water  coast,  line, 
the  interest  becomes  intense  as  it  is  discovered,  without  doubt,  thit  at 
one  time  there  was  a  vast  bod}*-  of  fresh  water  lying  over  the  present 
Ottawa  River,  and  extending  in  length  over  a  hundred  miles  and  in 
width  from  ten  to  thirty. 

In  climbing  many  old  weather  beaten  and  water  washed  rock 
ranges  one  can  see  clearly  the  holes,  cauldrons  and  water  scored  channels 
of  bygone  days.  At  the  head  of  Allumette  Bay,  into  which  an  ancient 
river  emptied,  there  are  many  markings  left  as  guides  for  the  future 
generations. 

To  aid  the  sceptic,  who  is  naturally  hard  to  convince,  in  under- 
standing that  the  writer  is  not  simply  drawing  on  bis  imagination 
concerning  this  ancient  lake  with  its  far-reaching  systems  of  rivers, 
most  of  which  are  now  either  wholly  dried  up  or  turned  into  other 
outlets  than  the  Ottawa  River  ;  we  shall  ask  him  to  add  200  or  even 
300  feet  to  the  depth  of  water  already  indicated.  In  such  case  he  will 
have  before  his  virion  a  body  of  water  as  large  or  larger  than  Lake 
Superior  itself. 

During  the  summer  of  1876  A.  P.  Coleman,  Ph.  D.,  at  present 
Profes^or  of  Geology  and  Natural  History  in  Victoria  University, 
B.  E.  McKenzie,  15.  A.,  M.D.,  of  Riverside,  Toronto,  F.  Munson,  B.Sc, 
and  the  writer  had  tlie  pleasure  of  exploring  the  whole  valley  from 
Ottawa  City  to  the  head  waters  of  the  Ottawa  River. 

At  the  head  of  Lake  Temiscamingue  we  noticed  a  magnificent 
range  of  fossiliferous  limestone.  It  appeared  to  be  perched  on  the  top 
of  the  gmnite  rock  ;  but  part  of  it  reached  into  the  waters  of  the  lake 
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and  was  lost  to  view.  We  climbed  to  its  top,  200  feet  or  moi^  fi-onv 
the  water  level,  and  examined  it  very  carefully.  In  richest  profusion 
and  in  every  direction  fossils  of  many  kinds  were  lying.  Of  courae 
this  alone  proves  the  presence  of  an  inland  sea,  or  a  continental  ocean. 
But  the  point  of  present  interest  is  the  fact  that  in  every  direction  the 
operations  of  water  may  be  noticed.  Now  if  thei^e  were  grinding,, 
wearing  and  boring  operations  of  water,  we  conclude  that  these  took 
place  under  the  action  of  rushing  rivers. 

To  anyone  who  has  a  knowledge  of  the  configuration  of  the 
Ottawa  Valley  the  above  mentioned  fact  is  enough  to  prove  the- 
presence  of  a  vast  inlan  I  sea  which  has  passed  through  all  the  neces- 
sary changes  in  the  direction  of  diminution  and  contraction  in  order  to 
leave  us  our  present  beautiful  river  with  its  islands,  lakes,  rapids,  nar- 
rows and  variegated  coastings. 

On  the  Quebec  side  of  the  river  there  are  several  interesting 
latches  of  sand  ranging  from  50  to  300  acres  in  extent,  and  many 
smaller.  The  most  important  are  at  Fort  William,  the  Chapeau  and 
Lynches  Bay.  With  these  may  be  included  the  lower  half  of  Allumette 
Island.  No  observer  need  look  long  for  the  cause  of  these  sand  beds. 
Every  step  of  the  formation,  which  is  still  going  on  in  some  parts,  may 
be  seen  at  any  time  that  the  snow  is  off  the  ground.  At  one  time 
there  were  small  rivers  at  many  of  these  places,  which  were  among  the 
ancient  feeders  of  the  great  lake  system  of  the  Ottawa  Valley.  These 
are  forever  gone  from  the  face  of  the  earth. 

The  Chapeau  district  is  important  from  the  fact  that  tliere  are  two 
distinct  and  prominent  water  lines.  One  of  these  con*e8ponds  with  the 
second  steppe  at  the  head  of  tlie  Coulonge  Lake,  and  also  witli  the 
Chalk  River  Plain,  which  is  the  largest  within  the  forty  miles  under 
consideration. 

The  average  height  of  the  lower  of  these  two  near  Chaj>eau  is. 
about  20  feet,  and  of  the  upi>er  about  120.  Through  the  upper  and 
almost  on  a  level  with  the  lower,  a  large  creek  or  small  river  meanders, 
from  among  the  Laurentians,  and  quietly  loses  itself  in  the  gently  flow> 
ing  Culbute. 

The  lower  part  of  Alluinette  Inland  is  a  solid  mass  of  sand,  and  is. 
on  the  same  general  plain  as  the  lower  range  at  the  Chapeau. 
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About  four-fifths  of  the  whole  surface  of  the  island  and  fully  thi-ee- 
fourths  of  its  entire  length  were  formed  by  sand  washed  down  from  the 
mountains  of  Quebec,  as  were  also  many  of  the  sand  patches  on  the 
Ontario  side. 

Let  us  now  look  into  the  causes  of  these  formations  and  changes. 
It  may  seem  almost  superfluous  to  make  any  special  and  minute  refer- 
ences to  the  origin  of  these  or  any  sand,  plains.  But  it  will  be  of  help 
to  some  if  a  few  oi  the  particular  are  given. 

Sand  is  finely  ground  rock.  Mountain  ranges  are  constantly  worn 
down  by  the  action  of  heat,  frost,  wind  and  rains  of  the  ever-varying 
seasons. 

It  is  instructive  to  watch  closely  all  these  agents  as  they  do  their 
work.  Any  day  in  the  year,  any  hour  in  the  day,  the  student  may 
examine  and  learn  much,  lo  quote  from  notes  of  a  trip  through  the 
mountains  last  July  will  aid  us  in  this  connection. 

"  We  left  our  cpmp  near  the  Ohapeau,  walked  along  the  sand, 
among  the  beautiful  pines  on  the  lower  level  a  little  way  back  from  the 
Culbute,  and  ascended  the  fii-st  height  of  120  feet.  The  view  thus 
gained  was  fine,  and  a  very  pleasing  foretaste  of  what  was  to  follow. 
Directing  our  steps  towards  the  mountains  about  three  miles  distant, 
we  crossed  a  beautiful  river  with  wonderful  embankments  of  sand  over 
100  feet  high.  Here  we  sat,  observed  and  wondered.  Duiing  perfect 
calmness  of  the  air  the  sand  kept  sliding  down  in  ten  thousand  almost 
imperceptible  streams,  and  was  hurried  along  by  the  swift  waters  of  the 
river.  This  sand  is  forming  a  bed  near  and  beyond  the  mouth  of  the 
liver. 

"  At  one  place  in  this  plateau  valley  there  is  a  washout  close  to 
the  point  of  observation.  By  a  rough  but  suflficiently  careful  method 
of  calculation  we  concluded  that  from  2,000,000  to  4,000,000  cubic 
feet  of  sand  had  been  washed  away  from  one  small  field.  Rain  begins 
to  fall.  The  ascent  is  begun  in  earnest.  The  top  of  the  highest  peak 
must  be  reached.  More  than  an  hour  is  spent  in  climbing  from  crag  to 
crag.  At  length  we  look  down  hundreds  of  feet  below  us  on  clouds 
and  rainstorm. 

"  To  stand  on  the  I^aurentians  during  a  July  rainstorm,  and  to 
take  in  all    the  strange    and  hazy  grandeur,    is  one  of  the    richest 
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treats  of  a  lifetime.  The  heavens  are  cleared  in  patches,  the  sun 
shines  through  the  rifts,  the  rain  falls,  and  rainbow-tinted  glory 
decorates  the  heavens.     The  sight  is  truly  grand. 

**  In  ascending  these  mountains  we  started  from  their  resting  places 
large  and  small  stones,  which  rolled  down  hundreds  of  feet.  Boulders 
when  displaced  bounded  forth  with  tremendous  force  and  crashed 
through  the  ti-ees  below  with  irresistible  violence. 

"  Streams  caused  by  the  falling  rain  were  hastening  down  the 
precipices  and  gorges,  carrying  with  them  myriads  of  shining  sand 
grains.  These  if  examined  under  tho  microscope  would  be  found  to  be 
granules  of  mica,  quartz,  feldspar  and  hornblende.  On  the  very  sum- 
mit could  be  seen  the  simplest  formation  of  these  streams.  Many 
almost  invisible  streams,  each  formed  by  a  few  drops  of  rain,  were 
uniting  and  forming  minute  currents  of  water  following  the  inclines 
and  slightest  indentations  of  the  rocks.  On  careful  examination  fine 
grains  of  sand  could  be  detected  even  in  the  spreading-out  rain  drops 
and  on  the  bare  head  of  the  hardest  and  smoothest  gneiss  rock.  In 
descending  we  reached  the  converging  points  of  the  sAaller  streams, 
and  finally  the  home  of  the  torrents  furiously  leaping  thiough  the  deep 
gorges,  and  issuing  with  terrific  force  to  join  *  the  brimming  river.' 
Here  we  noticed  something  more  than  sand.  Pebbles  and  small  sized 
stones  were  violently  borne  along  and  deposited  in  the  less  rapid 
water.  These  are  covered  by  the  sand  and  soon  lost  to  sight,  but  aid 
in  filling  up  the  valley. 

"  In  sunshine  and  calm  we  ascended  the  same  peaks  the  next  day. 
Along  the  top,  at  the  very  summit,  we  looked  carefully  to  see  if  any 
sand  grains  were  left.  To  our  great  astonishment,  in  every  dii-ection, 
we  found  sand  in  quantities  varying  from  a  cubic  foot  to  a  single  grain. 

"Our  cuiiosity  being  aroused,  we  examined  not  only  the  top  of  the 
bare  [)eak,  but  the  tops  of  loose  boulders,  and  even  the  upper  edges  of 
small  sized  stones.  Strange  but  true,  this  next  day  after  a  drenching 
rainstorm,  which  finished  up  not  suddenly  but  very  gradually,  and  in 
the  warm  month  of  July,  grains  of  sand  were  lying  loose  on  every  . 
spot  which  was  examined. 

"  Another  similar  rainstorm  would  wash  these  grains  away,  and 
theii'  places  in  turn  would  be  occupied  at  once  by  other  s{)arkling 
points. 

Digitized  by  VjOOQIC 


47 

"  Oa  further  observation  we  discovered  a  constant  movement  of 
exceedingly  fine  sand  dust  caused  by  the  gentlest  zephyrs.  While 
descending  we  noticed  several  places  where  the  sand  was  actually  trick- 
ling down  the  crevices.  Streams  of  sand,  varying  and  spasmodically 
fluctuating,  were  constantly  lessening  the  mass  above  and  filling  the 
hollows  below. 

"  So  far  we  have  said  but  little  concerning  the  cause  of  sand  forma- 
tion or  rather  rock  wearing  during  summer  weather.  At  any  time 
during  the  warm  summer  months  fine  sand  dust  may  be  discerned  even 
on  clean-looking  boulders  by  means  of  a  small  magnifier. 

**  The  weather-beaten  exterior  of  all  rocks  is  more  or  less  ci-acked 
and  granulated.  Numberless  fine  cracks  ramify  in  all  possible  direc- 
tions. Many  of  these  are  invisible  to  the  naked  eye.  When  the  rain 
falls  the  water  saturates  the  surface.  After  a  little  while  the  tempera- 
ture rises.  The  expansion  of  the  moisture  in  the  cracks  pries  off  many 
small  grains  of  sand.  In  fact  we  are  safe  in  saying  that  during  the 
months  of  warm  weather  the  contraction  of  the  rock  surface  in  the 
night,  and  the  expansion  consequent  upon  the  heat  of  the  following 
day,  without  any  reference  to  dampness,  wears  away  the  rocks  con- 
stantly." 

When  we  remember  that  this  section  of  the  valley  uader  consider- 
ation belongs  to  the  oldest  of  all  geological  periods  our  interest  must 
increase.  Geologists  have  marked  out  over  thirty  geological  divisions. 
Here,  however,  there  is  one,  the  oldest,  the  Archaean,  of  which  Dana 
says  :  "  There  was  first  an  age  or  division  of  time  when  there  was  no 
life  on  the  globe  ;  or  if  any  existed  this  was  true  only  in  the  later  part 
of  the  age,  and  the  life  was  probably  of  the  very  simplest  kinds.  The 
Archaean  stands  apart  as  preparatory  to  the  ago  of  invertebrates.'* 
Now  in  saying  that  this  district  belongs  to  only  one  geological  period 
we  do  not  mean  that  there  has  been  no  change  during  the  many  ages  of 
the  past.  But  we  do  mean  that  the  rocks  are  Archaean  with  a  base 
surrounding  of  their  own  refuse  and  ruins.  Some  would  prefer  to  say 
that  the  first  and  last  geological  periods  meet  in  this  valley.  Here  the 
Aozoic  stanas  out  in  majestic  sublimity,  looking  down  upon  the  only 
child  of  its  many  yeara,  lliis  could  be  called  the  Quaternary  period, 
and,  Minerva- like,  came  from  the  head  rather  than  the  loins  of  its  pro- 
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genitor.  Siace  the  latter  is  nothing  hut  the  ground  grit  of  the  former, 
it  ia  immaterial  whether  we  say  thei'^  is  a  blending  of  two  periods,  or 
the  full  age  and  chronicled  history  of  the  Archaean  alone.  This  history 
may  be  epitomized  as  follows  : 

a.  The  earth's  foundation  i-ocks  were  formed  during  the  first  geo- 
logical period. 

6.  In  many  parts  of  the  world  the  earth  building  went  forward. 

c.  Various  courses  of  material,  called  stratifications,  have  been 
•deposited  upon  these  foundation  stones. 

c/.  Many  parts  of  the  old  formation  rock  were  never  utilized  for 
building  puriK)ses  ;  as  the  Lauren tians  of  the  Ottawa  District. 

e.  As  they  wero  not  built  upon  they  were  left  unprotected. 

f.  The  warring  elements  during  many  cycles  of  time  have  con- 
tinued to  grind  these  foundation  stones  to  powder,  which  still  lies  at 
their  base  in  the  form  of  sand  plains. 

Passing  forward  to  another  part  of  this  subject,  we  acknowledge 
frankly  that  there  are  serious  difficulties  staring  us  in  the  face.  The 
changes  of  the  water  level  are  necessarily  linked  with  the  different 
sand  plains.  It  is  absolutely  essential  to  have  different  kinds  of 
measurements  for  our  work,  such  as  present  water  depths,  mountain 
heights  and  water  levels  as  compared  with  the  sea.  The  length  and 
breadth  of  rivers,  lakes  and  plains  are  also  needed. 

Anyone  knows  that  the  acquisicion  of  all  these  and  many  other 
measurements  involve  much  labour,  time  and  expense.  Few  earnest 
students  of  nature  are  blessed  with  all  the  requisites  for  accurate 
observation  concerning  much  of  vast  im|K)rtance.  Besides,  the  time 
marks  of  the  Ottawa  Valley  are  very  indistinct.  Their  language  is 
scarcely  known  as  yet,  and  is  hard  to  master.  One  kind  of  measure- 
ment alone  is  left  us,  and  that  may  give  us  some  help  when  acquired 
and  used.  This  is  space  and  lineal  measurement.  We  venture  to 
express  an  ardent  wish  that  befoi'e  many  years  have  passed  away  a 
tabulated  list  of  cai*eful  observations  and  measurements  may  be  obtain- 
able. In  this  connection  we  deem  it  quite  in  place  to  suggest  that 
the  Government  establish  a  meteorological  station  at  the  Chapeau,  and 
also  at  DesJoachims.  We  think,  moreover,  that  the  weather  gangers  at 
these  stations  should  be  required  to  give  extensive  and  accurate  lists  of 
«ctual  measurements  of  heights  and  distances. 
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In  this  paper  it  has  been  already  assumed  that  at  one  time  there 
^as  an  extensive  inland  lake,  which  has  gradually  lessened  till  a  few 
tiniall  lakes  and  river  stretches  alone  remain.  The  cause  of  the  diminu- 
tion is  easily  seen.  The  water  has  worn  down  the  channels  at  what 
were  formerly  rapids.  When  vast  quantities  of  water  rush  annually 
over  rock  surfaces  the  river  beds  must  be  lowered.  Observation  will 
show  that  the  rapids  of  the  Upper  Ottawa  are  natural  barriers  between 
an  up[>er  and  a  lower  water  level,  and  between  the  rapids  there  are 
^ven  lakes  or  large  river  expansions.  "With  a  given  quantity  of  water, 
a  constant  unit  of  time,  and  a  homogeneous  hardness  of  rock,  the  rate 
of  lowering  of  channel  must  be  regular  unless  the  seasons,  rains  and 
freshets  vary  greatly.  Even  if  all  these  were  constant  and  regular  at 
present,  we  would  be  unable  to  locate  the  time  in  the  past  when  the 
mountains  were  100  feet  higher,  or  when  any  given  river  channel  was 
^0  feet  higher  than  now. 

By  an  examination  of  the  rocks  we  can  easily  perceive  that  the 
4iardnes3  varies.  For  example,  the  rock  beds  at  the  Narrows,  a  few 
miles  west  of  Pembroke,  are  very  hard,  say  seven  degrees  out  of  a  pos- 
sible ten.  But  the  channel  rocks  of  the  AUumette  Rapids  at  the 
opposite  end  of  the  lake  from  the  Narrows,  are  only  five  degrees  of 
hardness.  These  rocks  are  a  fine  sandstone  compacted  with  a  bluish  or 
brown  clay.  The  corroding  action  of  the  water  tells  readily  upon  the 
^lay>  and  thus  the  sand  grit  is  washed  from  the  surface. 

What  do  we  learn  from  this  simple  fact  1  This  :  The  space  between 
the  two  rapids  roust  be  gradually  drained  of  its  water  by  the  greater 
xiorrosion  of  the  lower  rapid?.  This  means  that  the  present  Upper 
AUumette  Lake  is  drying  up,  or  draining  off  through  the  A.llumette 
liapids  becoming  lower. 

This  in  turn  means  that  the  now  navigable  "  Narrows"  will  in 
time  become  too  steep  and  shallow  for  steamboats  to  pass.  But  the 
now  nnuavigable  AUumette  Rapids  by  that  time  will  be  navigable. 
These  are  changes  going  forward  to-day,  and  will  be  facts  of  the  future. 

Again  let  us  compare  four  parallel  rapids,  the  AUumette,  the  Lost 
Ohenal,  Beckett's  Chenal  and  the  "  High  Water  Portage,"  an  old  chan. 
nel  of  the  river,  but  now  completely  dry  even  during  high  water.  The 
rocks  of  these  four  channels  are  all  of  different  degrees  of  hardness. 
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The  "  High  Water  Portage"  rocks  are  the  hardest,  Beckett's  Cheoal 
next,  then  the  Lost  Chenal,  and  lastly  the  AUumette. 

After  examining  these  diflferent  channels,  their  positions,  their 
volumes  of  water  and  the  whole  basia,  we  find  that  the  volumes  of 
water  vary  in  inverse  order,  beginning  with  the  AUumette,  the  largest ;. 
which  means  that  the  oldest  channel  has  least  water  (it  has  none  now), 
v/hile  over  the  soft  bed  of  the  youngest  the  bulk  of  the  Ottawa 
rashes  with  a  constantly  increasing  effect. 

My  attention  was  attracted  to  -the  "  High  Water  Portage  "  by  the 
bare  and  dry  water-eaten  rocks.  The  channel  is  as  easily  traced  as  if 
carrying  w^ter.  The  rocks  are  extremely  hard.  Beckett's  Chenal 
shows  a  softening  in  its  bed,  but  the  Lost  Chenal  is  more  marked  in 
this  respect :  clayey  sandstone  beginning  to  show  itself.  But  when 
the  AUumette  bed  is  examined  the  conclusion  must  be  that  this  chan- 
nel is  destined  to  carry  all  the  water  of  the  Ottawa  alone.  Then  there 
will  be  three  old  and  diy  channels.  This  is  an  inevitable  result  unless 
the  present  soft  AUumette  channel  bad  is  thinly  built  upon  a  hartl  and 
more  enduring  foundation.  J^y  this  particular  comparison  and  con- 
clusion we  are  now  prepared  to  rise  to  a  higher  plane  of  study.  In 
such  a  system  of  scattering  mountains  as  the  Laurentians  there  are  and 
have  been  many  rivers.  These  rivers  have  had  many  mountain 
barriers  to  overcome.  They  have  passed  over  the  lower  jmrts,  and  cut 
their  way  through  the  softer  ridges.  At  one  time  in  the  past  a  river 
has  rushed  wildly  along  through  a  rugged  and  adamantine  channel. 
Now  in  the  later  ages  of  the  world  the  same  river  lashes  itself  into  fury 
as  it  passes  through  a  channel  100  feet  below. 

Some  beautiful  and  clearly  outlined  old  channels  of  the  Ottawa 
are  easily  seen  not  far  below  Aylmer. 

The  Paquette's  Hapids  at  the  head  of  the  Coulonge  Lake  are  com- 
posed of  harder  rock  than  the  bed  of  the  AUumette,  The  result  will 
be  that  the  Upper  and  Lower  AUumette  lakes  will  eventually  form  one 
navigable  stretch,  limited  at  the  western  extremity  by  the  **  Narrows," 
and  at  the  eastern  by  the  Paquette*s. 

At  one  time  the  ridges  back  from  Westmeath  connected  with  the 
ranges  on  the  Quebec  eide  of  the  river.  Over  these  ridges  the  mighty 
Ottawa  River  Lake  hurled  itself  into  a  vast  abyss  of  seething  watera  at 
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least  200  feet  below.  From  this  fact,  and  a)so  from  many  observatioBi 
at  scores  of  points  westward  along  both  shores  and  for  hundreds  cf 
miles  up  the  river  we  have  concluded  that  there  was  once  a  mighty  ami 
expansiye  inland  lake  of  fresh  water,  as  previously  stated. 

In  the  interests  of  science  and  natural  history  this  and  other 
science  associations  should  memorialize  the  Government  to  aid  ia 
accumulating  vast  stores  of  facts  and  observations.  The  present 
meteorological  system  is  good,  but  needs  extending  and  perfecting. 
More  work  needs  to  be  performed.  Not  only  should  the  general 
geology  of  Canada  be  studied  on  an  extensive  plan,  but  the  tern 
thousand  points  of  minutest  details  should  be  secured  and  placed  withia 
the  reach  of  the  earnest  students  of  nature. 


Mr.  Wm.  p.  Anderson  said  he  had,  during  the  previous  summez; 
seen  the  district  described  in  Mr.  Odium's  paper,  and  was  then  greatlj 
impressed  by  its  beautiful  scenery  and  geological  interest,  and  could  now 
bear  testimony  to  the  fidelity  of  Mr.  Odium's  graphic  descriptions.  Ho 
enlarged  upon  the  nature  of  the  sand  flats  at  the  mouth  of  the 
Petewawa  and  in  the  vicinity  of  Fort  William,  and  described  the 
granitic  islands  at  the  Narrows.  He  did  not  consider  the  evidence 
adduced  by  Mr.  Odium  in  favour  of  a  much  higher  lev^^l  of  water  by 
any  means  conclusive,  as  it  was  well  known  that  changes  of  level  were 
of  constant. occurrence,  particularly  near  volcanic  centres,  which  made 
it  quite  probable  that  the  fossiliferous  beds  alluded  to  had  been  deposited 
at  a  much  lower  level,  and  raised  when  the  Laurentians  were  subject  to 
seismic  disturbances;  just  as  similar  action  was,  even  in  the  preaeoit 
day,  insuring  our  planet  against  the  fatal  dead  level  so  feared  by  Mr. 
Odium. 

He  had  also  proved,  by  j)ersonal    observation  and   measurements 

upon   the  sand  hills   of  the  Assiniboine   Valley,   that   tmder  certain 

conditions,  the  wind  was  so  directed  into  currents  by  the  inequalities  of 

the  ground  as  to  actually  drift  sand  up   hill,  and  deposit  it  on  the 

very  tops  of  certain  hills  >*  here  different  currents  met  and  counteiactei 
d 
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each  other,  so  that  it  was  unsafe  to  infer  thit  the  tops  of  present  sand 
hills  had  at  some  past  time  been  beneath  the  surface  of  the  waters.* 

Prof.  Macoun  drew  attention  to  the  effect  of  sand  plains  upon 
temperature  and  rain  fall.  He  had  frequently  noticed  on  the  great 
fJains  of  the  Northwest  that  clouds  in  passing  over  tracts  destitute  of 
vegetation,  and  consequently  radiating  much  heat  were  rendered 
invisible  and  dispersed,  but  when  carried  over  wooded  regions,  again 
Hp|>eared  and  were  frequently  precipitated  in  refreshing  rains. 

Dr.  May  (Ontario  Education  Department)  congratulated  the 
members  on  the  activity  of  the  Club.  He  corroborated  the  statements 
of  Prof.  Macoun,  and  made  special  reference  to  the  injury  co  itinually 
being  done  to  the  country  by  the  reckless  devastation  of  the  forests, 
which  were  now  known  to  be  sd  necessary  in  equalizing  the  water 
supply. 

Dr.  R.  J .  WiCKSTEED  stated  that  his  own  observations  sustained 
the  theory  advanced  by  Mr.  Odium  as  to  the  extent  of  the  country 
oace  covered  by  the  Ottawa  River,  or  rather  by  the  chain  of  lakes  or 
expansions,  at  one  time  connected  by  that  river.  In  October  last,  while 
on  a  lecturing  tour  in  aid  of  church  missions,  he  had  spent  some  days 
in  that  district.  The  line  of  travel  from  Westmeath  to  Rockingham 
does  not  deviate  much  from  a  due  southwest  course,  or  one  at  right 
angles  to  that  of  the  present  Ottawa  River.  The  distance  between  these 
points  is,  as  the  crow  flies,  about  40  miles,  but  by  the  stage  route  65 
miles.  At  Westmeath,  on  the  Lower  AUumette  Lake,  (an  expansion 
of  the  River  Ottawa)  there  lies  to  the  west,  the  large  All umette  Island, 
(evidently  an  ancient  sand  bar  or  shoal)  dividing  the  river  into  two 
parts.  To  the  north,  and  distant  about  six  miles  is  seen  the  high 
"Quebec  shore  of  the  liver.  From  Westmeath  to  Beachburg,  seven 
miles,  the  soil  is  light  sand,  deposited  by  the  mighty  river  once  flowing 


•  Mr.  Anderson  appears  inclined  to  think  that  his  reference  to  « the  Sand 
Hills  of  the  Assiniboibe  Valley"  is  suffi  ient  to  throw  somedoubt on  myezplana- 
-tion  concerning  the  eaod  foroiations.  Having  travelled  on  foot  over  the 
Assiniboine  sand  hills,  as  well  a^  the  Ottawa  plains,  I  may  state  there  is  a 
marked  difference.  Any  person  who  wishes  to  examine  closely  will  find  that  the 
Assiniboine  hills  are  froe  of  stone,  boulders  and  drif ',  whereas  the  Ottawa  sand 
plains  are  well^dotted  with  all  these,  showing  remains  of  pine  roots,  knots  and 
branches,  cedars  and  various  other  remnants  of  floated  matter.  But  when  hills  of 
eand  are  formed  by  wind  currents,  boulders  anl  other  heavy  material  will  be 
absent.     (Note  by  Mr.  Odium.) 
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there.  From  Beachburg  to  Cobden,  nine  miles,  the  road  descends  into 
an  old  lake  bottom,  the  lake  represented  by  Musk  Rat  Lake,  stiff  clay 
soil  and  banks 'proclaiming  this  fact.  Tlie  land  rises  abruptly  from  the 
lake  to  Cobden,  and  the  soil  becomes  sandy  again;  but  whfen  about  one 
mile  from  Cobden,  the  road  dips  again  and  proceeds  on  corduroy  over 
clay  lands  and  marsh  bottoms,  for  about  three  miles.  The  line  of  road 
then  commences  to  rise,  and  thence  to  Eganville  and  beyond  to  Rock- 
ingham the  ascent  is  quick,  and  the  country  rugged,  the  habitat  of  those 
giants  of  the  forest,  the  white  pin^  and  hemlock  trees.  His  impi*es8ion 
was  that  in  very  ancient  times  a  mighty  stream  rushed  over  the  country 
extending  from  the  present  Quebec  shore  of  the  Ottawa  River  to  the 
neighbourhood  of  Eganville;  and  that  the  sand  was  deposited  behind 
ripple  bars  formed  by  rocky  prominences.  The  mud  or  silt  was  the 
deposite  of  two  sluggish  lake-like  streams,  now  almost  dried  up  and 
running  no  longer;  the  one  represented  by  the  Musk  Rat  Lake  and 
River,  and  the  other  indicated  by  the  Osceola  River,  running  about 
three  miles  to  the  southwest  of  Musk  Rat  Lake. 

Mr.  W.  H.  Harrington  having  travelled  up  the  Ottawa  as  far 
as  Deux  Rivi^i^es,  and  through  the  district  described  by  Mr.  Odium  was 
able  to  bear  testimony  to  the  very  abundant  evidences  of  former  high 
water  levels,  as  evidenced  by  the  sand  plains  so  well  described  and  by 
the  unmistakeably  water,  worn  and  sculptured  rocks  seen  on  all  the 
portages,  and  along  the  banks  of  the  river.  In  the  water-scored  rock 
bottoms  of  old  rapids  are  frequently  found  conspicuous  cylindrical  holes, 
varying  greatly  in  depth  and  diameter,  which  are  undoubtedly  due  to 
ancient  powerful  currents,  and  which  are  popularly  known  as  pot  holes. 
These  abound  in  the  vicinity  of  Ottawa,  at  varying  distances  from  the 
river,  and  at  different  elevations  above  its  present  level;  sometimes . 
forming  natural  wells  of  which  settlers  have  availed  themselves.  At 
Deux  Rivieres  is  shown  a  notable  one  called  "Noah's  Chum"  which  is 
situated  many  feet  above  the  river,  in  the  rocks  on  the  upper  side  of  the 
"Devil's  Portage."  Although  very  symmetrical  in  shape,  it  is  not  of 
unusual  size,  being  only  about  three  and  one-half  feet  in  diameter  and 
some  eight  or  ten  feet  deep,  the  exact  depth  not  being  determinable  on 
account   of  the   hole  being  partially   filled   with  earth.       The    name 
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indicates  that  local  tradition  does  not  in  this  instance  sustain  the  view 
expressed  by  Mr.  OdUm,  that  these  high-water  levels  may  have  existed 
only  a  thousand  years  ago. 


LIST  OF  FOSSILS  FROM  OTTAWA  AND  VICINITY. 


Henry  M.  Ami,  B.A.,    Second  Assistant  Paleontologist  to  the 
Geological  Survey  op  Canada. 


Read  7th  January^  1884., 


introduction. 


In  order  to  bring  together  in  as  systematic  and  compact  a  form  as 
possible  the  numerous  species  representing  the  fauna  of  the  Palaeozoic 
and  other  rocks  about  Ottawa — heretofore  scattered  in  the  various 
palseontological  publications  of  the  Geological  Survey  of  Canada,  and 
chiefly  from  the  pen  of  the  late  Mr.  E.  Billings — it  has  been  deemed 
advisable  to  catalogue  the  same. 

The  list  is  a  purely  local  one,  and  is  intended  merely  as  a  basis  for 
future  operations  in  this  locality. 

Valuable  assistance  was  obtained  from  the  elaborate  collections 
made  by  officers  of  the  survey  during  years  past,  especially  those  of  the 
late  Messrs.  £.  Billings  and  James  Eichardson.  Only  those  species 
which  are  of  local  interest  appear  in  the  list.  The  number  of  these 
has  been  considerably  increased  by  the  subsequent  researches  of  Messrs. 
T,  C.  Weston,  Walter  R.  Billings  and  A.  H.  Foord,  F.G.S.,  as  also  by 
the  evidence  obtained  after  five  seasons'  collecting  in  this  locality  by  the 
writer. 

The  species  are  classed  under  the  respective  formations  to  which 
they  belong. 

It  has  been  deemed  neither  requisite  nor  even  advisable  to  refer 
the  species  and  genera  to  sub-orders  and  families,  seeing  thai  at  present 
so  much  diversity  of  opinion  exists  on  the  subject.  Only  the  class 
under  which  the  generic  and  specific  names  appear  is  mentioned,  and 
will,  no  doubt,  prove  quite  siifficient  for  all  purposes. 
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There  are  iDcladed  in  the  list  253  species  as  representing  the  fossil 
fauna  and  flora  of  our  rocks.  This  number  will  evidently  be  swollen 
considerably  by  subsequent  researches,  as  the  measures  are  highly 
fossiliferous  and  the  exposures  extremely  numerous. 

Some  species  described  and  recorded  by  Billings  and  others,  have 
been  excluded  from  the  list  because  the  types  are  lost  or  misplaced — 
these  it  would  be  well  to  bear  in  mind  as  desiderata. 

Several  new  species  of  PaJseozoic  Polyzoa,  recently  described  by 
Mr.  A.  H.  Foord,  and  published  by  the  Geological  Survey,  are  incor- 
porated in  the  list. 

The  valuable  catalogue  of  Palaeozoic  Fossils  by  Mr.  S.  A.  Miller, 
of  Cincinnati,  Ohio,  has  been  used  to  advantage. 


CHAZY    FORMATION.      . 

Protozoa. 

Stromatocerium  rugosum,  Hall. 
Polyzoa. 

Prasopora  Selwyni,  Nicholson. 

Brachiopoda. 

Lingula  Belli,  Billings. 
Orthis  imperator,  Billings. 
Bhynchonella  plena,   Hall. 

Lamellibranchiata. 

Cyrtodonta  breviuscula,    Billings. 
Gastropoda. 

Pleurotomaria  pauper,   Billings. 

Annelida. 

Serpulites    dissolutus,   Billings,     or  a     very    closely   allied 
species. 

Crustacea. 


Isotelus  canalis,   Conrad. 

Leperditia  Canadensis  var.  nana,  Jones. 
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BIRD'S  EYE  AND  BLACK  RIVER  FORMATION 

Protozoa. 

Receptaculites  occidentalism    Salter. 
Stromatoceiium  rugosum,    Hall. 

Polypi. 

Columnaria  Halli,   Nicholson. 
Streptelasma  profundum,    Hall. 
Tetradium  fibratum,   Safford. 

Brachiopoda. 

Rhynchonella  increbescens,    Hall. 
Streptorhynchus  filitextus,    Hall. 

Lamellibraxchiata. 

Cyrtodonta  subtruncata,    Hall. 
Gastropoda. 

Pleurotoraaria  subconica,    Hall.  "^ 

Cephalopoda. 

Cyrtoceras  falx,   Billings. 

*^         sinuatam,    Billings. 
*^  Tagans,   Billings. 

€k>nioceras  anceps,   Hall. 
Oncoccras  constrictam,   Hall. 
Orthoceras  (Ormoceras)  Bigsbyi,   Stokes.. 
"  bilineatum,    Hall. 

"  decrescens,   Billings. 

"  rapax,    Billings. 

Crustacea. 

Illaenas  Conradi,    Billings. 
"  ovatus,   Billings. 

*'  Trentonensis,    Emmons. 

Leperditia  gracilis?  Jones. 

TRENTON  FORMATION. 

PLANTiEl 

Biithotrephis  gracilis,   Hall. 
PalsBophycus  obscurns,    Billings. 
Licrophycus  minor,   Billings. 

'*  Ottawaensis,    Billings. 

"  succulens,   Hall. 

Protozoa. 

Astylospongia  parvula,   Billings. 
Pasceolus  globoeus,    Billings. 
Receptaculites  lowensis,   Billings. 
"  occidentalism    Salter. 
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Polypi. 

Diplograptus  amplexicaulis  ?  Hall. 
Palseophyllum  divaricans,    Nicholson. 
Petraia  Ottawaensis,   Billings. 
Protarea  vetusta,  Hall. 
Streptelasma  corn icul urn,    Hall. 

Crinoidea. 

Archseocrinus  lacunosiis,    Billings. 
^'  marginatus,    Billings. 

"  niicrobasalis,    Billings. 

"  piriformis,    Billings. 

Calceocrinus  articulosus,    Billings  sp. 

"  insequalis,   Billings  sp. 

Cleiocrinus  magnificus,    Billings. 

"  regius,   Billings. 

Dendrocrinus  gregarius,   Billings. 
"  humilis,    Billings. 

"  proboscidiatus,   Billings. 

"  rusticus,   Billings. 

"  similisy   Billings. 

Gljptocrinas  decadactylus,   Hall. 
"  parvus,   Hall. 

**  quinquepartitus,    Billings. 

**  ramulosus,    Billings. 

Heterocrinus  Canadensis,    Billings. 

"  tenuis,    Billings. 

Hybocrinus  conicus,   Billings. 
•*  tumidus,    Billings, 

lociinus  subcrassus,    Meek  and  Worthen. 
Lecanocrinus  elegans,   Billings. 

"  Isevis,    Billings. 

Paleeocrinus  angulatus,    Billings. 
"  pulcbellus.   Bikings. 

"  rhombifeius,   Billings. 

Porocrinus  conicus,   Billings. 
Keteocrinus  stellaris,    Billings. 

Cystoidea. 

Arnygdalocystites  florealis,   Billings. 

'*  "       var.  Isevis,   W.  R  Billings. 

"  radiatus,   Billings. 

**  tenuistriatus,   Billings. 

Ateleocyst'ted  Huxley i,   Billings. 
Comarocystites  punctatus,    Billings. 
Glyptocystites  multiporus,    Billinjjs. 
Lichenocrinus  craterifonnis.   Hall. 


Digitized  by  CjOOQIC 


58 

Pleurocystites  elegans,    Billings. 
"  filitexlus,    Billings. 

"  i-obustus,    Billings. 

"  squamosus,   Billings. 

AsteroiDjG. 

Agelacrinitcs  BilUngsi,   Chapman. 
"  Dicksoni,    Billings. 

Cjclocystoides  Halli,    Billings. 
Edrioaster  Bigsbyi,    Billings. 
Palasteiina  stellata,   Billings. 
Petraster  rigidus,    Billings. 
Stenasler  pulchellus,    Billings. 

•*         Salteri, .  Billings. 
Tseniaster  cylindricus,   Billings. 

FOLYZOA. 

Amplexopora  discoidea,   James  sp. 
Arthroclema  pulchellum,    Billings. 
Batostoma  Ottawaense,    Foord. 
Constellaiia  antheloidea,    Hall. 

'•'  florida  var.  plana,   Ulrich. 

Diplotrypa  resjularis,   Foord. 

"  Whiieavesii,   Nicholson. 

Heterotrypa  solitaria,    Ulrich. 
Homotrypa  similis,   Foord. 
Monotrypella  Trentonensis,   Nicholson. 
Monticulipora  Billingsi,   Foord. 
"  parasitica,    Ulrich. 

"  Weatoni,    Foord. 

Prasopora  affinis,    Foord. 

**         oculata,    Foord. 

"         Selwyni,   Nicholson. 
Ptilodictya  talciformis,   Nicholson. 

"  maculata,    Ulrich. 

"  pavonia,    d'Orbigny. 

Retepora  Trentonensis,   Hall. 
Spatiopora  areolata,    Foord. 
Stiotopora  acuta.    Hall. 

"         paupera,    Ulrich. 
Tetradiam?  Peachii,  var.  Canadense,    Foord. 

SlRiXTHIOPODA. 

Camerella  hemiplicata.    Hall. 

"         bisulcata,    Emmons. 
Discina  Circe,  Billings. 
Leptaena  seiicea,   Sowerby. 
Lingula  Philomela,    Billings. 
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*Oi*this  Ipbigenia,    Billings. 
"       Merope,    Billings. 
''       subquadrata,   Hall. 
"       testudinaria,    Dalman. 
"       tricenaria,    Conrad. 
Piatystrophia  biforata,  Schlotheim,  var.  lynx,    Eichwall. 
Rliynchone]«lainci*ebescens,    HaH. 
"  recur virostra,    Hall. 

Orthisina  Verneuili,    Eichwald. 
Strep torhynchus  filitextus,   Hall. 

"  planumbonus, .  Hall. 

-  Strophomena  alternata,   Conrad. 
*'  deltoideff,   Conrad. 

"  recta,    Conrad. 

"  Thalia,    Billings. 

Trematis  Ottawaensis,    Billings. 

Lamellibr^nchiata. 

Ambonychia  amygdalina,   Billings. 
Ctenodouta  gibbosa,    Hall. 
"  levata,    Hall. 

"  nasuta,   Hall. 

Modiolopsis  carinata,    Billings. 
"  Gesneri,   Billings. 

Pterinea  Trentonensis,    Conrad. 
Ptbropoda. 

Conularia  Trentonensis,    Hall. 
Oastropoda. 

Bellerophon  bilobatus,   Sowerby. 
^  sulcatinus,  Emmons. 

Cyclonema  Montrealense,    Billings. 
Ecculiorapbalus  Trentonensis,    Conrad. 
Murchisonia  bellicincta.    Hall. 
"  gracilis,   Hall. 

MDleri,    Hall. 
Opbileta  Ottawaensis,   Billings. 
PleurotoDiaria  Daphne,   Billings. 
Subulites  Kichardsoni,    Billings. 

"  suV>fusiformis,    Billings. 

Trpchonema  iimbilicatum.    Hall. 

Cephalopoda. 

Endoceras  proteiforme.   Hall. 
Orthoceras  aroplicameratum,    HalL 

"  Ottawaense,    Billings. 

"  Python,    Billings. 

**  vulgatum,    Billings. 

■**  Xiphias,    Billings. 
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Annelida. 

Conchicholites  flexiiosus,    HalL 
Serpulites  dissolutus,    BiUings. 

Crustacea. 

Asaphus  megistos,   Locke. 

"       platycephalus,   Stokes. 
Bronteus  lunatus,    Billings. 
Caljmene  senaria,   Conrad. 
Cheinirus  pleurexanthemiis,    Green., 
Dalmanites  Achates,    Billings. 
"  Bebryx,    Billings. 

"  callicephalus.   Green. 

Encriniirus  vigilans,    Hall. 
Harpes  Dentoni,    Billings. 

'*      Ottawaensis,   Billings. 
Illsenus  Americanus,    Billings. 

"        Milleri,   Billings. 

UTICA  FORMATION. 
Hydrozoa. 

Didymograptus  annectans,   Walcott  sp. 

"  flaccidus,    Hall. 

Diplograptus  mucronatus?  Hall. 

"  pristisi  Hisinger. 

"  quadriniucronatus,    HalL 

Sagenella  ambigua,   Walcott. 

POLYZOA. 

Stictopora  acuta,    Hall. 

Brachiopoda. 

Leptasna  sericea,    Sowerby. 
Leptobolus  in«)ignis,   Hall. 

•*  occidental  is],   HalL 

Lingula  Daphne,   Billings. 

"      obtusa,   Hall. 

"      Progne,   Billings. 

"      quadrata,    Eichwald. 
Orthis  testudinaria,    Dalman. 
Schizocrania  filosa,  Hall. 
Siphonotreta  Scotica,   Davidson. 
Sti-ophomena  alternata,    Conrad. 
Zygospira  Headi,   Billings. 

Lamelubranchiata. 

Lyrodesma  pulchellum,   HalL 
Modiolopsis  modiolaris,   HalL 
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Orthodesma  paralJelum,    Hall. 
Plerinea  insueta,    Conrad. 

"        Trenton^nsis,    Coni*ad. 

Pteropoda. 

Conularia  Hudsonia,   Emmons. 
"         Trentonensis,   Hall. 

Gastropoda. 

Bellerophon  bilobatus,   Sowerby. 
Murchisonia  Milleri,   Hall. 
Pleurotomaria  subconica,   Hall. 
Trocholites  ammonius,   Conrad. 

Cephalopoda. 

Endoceras  proteiforme,   Hall. 

"  "         var.  tenuistriatura,    HalL. 

Orthocei-as  amplicameratum,    Hall. 

"         coralliferum,   Hall. 

*'         lamellosum,   Hall. 

Anneuda. 

Serpiilites  dibsolutus,    Billings. 
Crustacea. 

Asaphus  Canadensis,   Chapman. 

**         platjcephaluSy   Stokes. 
Calymene  senaria,   Conrad. 
Cheirurus  pleurexantbemus,    Green. 
Triarthrus  Becki,   Green. 

'*         glaber,   Billings. 

"         spinosus,    Billings. 
Leperditia  cjlindrica,    Hall. 


LEDA  CLAY  AND  SAXICA.VA  SANI> 

PLANTiE. 

Fucus  sp. 

Populus  balsam  ifera,    Linnseus. 

Potamogeton  sp. 

Potentilla  Canadensis,    Linnaeus. 

Lamellibranchuta. 

Macoma  fragilis,   Fabiicius. 
Mjtilus  ednlis,  Linnaeus. 
Portlandia  arctica,   Gray. 
Saxicava  rugosa,    Linnaeus. 
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Pisces. 

Cyclopterus  lunipus,   Linnaeus. 
Mallotus  villosiis,    Guvier. 

Cetacea. 

Phoca  Groenlandica. 

ALLUVIUM    (shell-marl  deposit.) 

Gastropoda. 

Amnicola  porata,    Say. 
Conulus  fulvus,    Drapamaud. 
Hyalina  arborea,   Say. 

"       indentata,   Say. 
Limnaea  desidiosa?  Say. 

"       galbana,    Binney. 

"      stagnalis,   Linnseus. 
Mesodon  albolabris,    Say. 

"  "     var.  dentifera,   Binney. 

"        Sayii,   Binney. 
Patula  alternata,   Say. 
Physa  heterostropha,   Say. 
Planorbis  biearinatus,    Say. 

"  campanulatus,    Say. 

"         parvus,   Say. 
Valvata  tricarinata,   Say. 


EDIBLE  AND  POISONOUS  FUNGL 

Prop.   John    Macoun,    M.A.,  F.L.S.,  F.RS.C,   Botanist   to   the 
Geological  and  Natural  History  Survey  of  Canada. 

Head  Slat  January  1884, 

The  title  of  ray  paper  needs  but  little  explanation,  as  I  only  apply 
it  to  those  fungi  which  by  common  consent  are  admitted  to  be  edible 
or  suspicious  or  poisonous.  These  may  be  found  in  abundance  in  our 
woods  and  fields,  or  by  our  roadsides  at  various  times  during  the 
summer. 

I  may  say  with  truth  that  Canadian  fungi  are  almost  unknown  as 
regards  their  numbers,  their  value  as  food  or  their  injurious  effects  on 
the  human  system.  It  is  therefore  with  some  diffidence  that  I 
epproacl)  a  subject  which  to  me  is  less  familiar  than  any  other  branch  of 
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the  vegetable  kingdom ,  and  which  possibly  to  you  may  have  no  interest 
whatever.  For  myself,  I  entered  on  their  study  at  the  suggestion  of 
my  chief.  Dr.  Selwyn,  Director  of  the  Geological  and  Natural  History 
Survey,  and  now,  when  I  stand  only  at  the  portal  of  the  vast  unex- 
plored region  beyond,  I  ask  your  attention  to  a  few  of  the  facts  already 
gleaned,  and  hope  they  may  not  be  altogether  without  interest,  and 
even  profit. 

At  present  the  greater  number  of  systematic  botanists  recognize 
five  great  divisions  or  classes  in  the  v^etable  kingdom,  of  which  the 
fifth  or  lowest  is  named  thallogQns  or  thallophytes,  because  organisms 
of  this  class  instead  of  growing  upright  expand  into  a  thallus  consist- 
ing of  parenchyma  alone,  and  never  exhibiting  a  marked  distinction 
into  root,  stem  and  foliage.  All  plants  of  this  class  are  flowerless. 
This  class  includes  five  orders,  "Viz. : 

Lichens. 

Fungi. 

ALOiE. 

Desmidiace^,  single  cells  of  a  green  colour,  found  in  fresh  water. 

DiATOHACE^,  single  cells  of  brown  colour,  and  having  silicious 
cell  walls,  found  in  sea  and  fresh  water. 

The  plants  in  the  first  order,  lichens,  are  never  aquatic,  but  gi'ow 
on  bark  of  trees,  earth  or  rock,  and  diuw  their  nourishment  from  the 
air.  Fungi,  on  the  other  hand,  are  parasitic,  and  live  by  appropriating 
the  juices  of  living  plants  to  their  own  use  or  the  organized  matter  of 
dead  and  decaying  animal  or  vegetable.  Algae  are  almost  strictly  aquatic, 
the  greater  number  of  them  being  seaweeds.  You  will  note  that  these 
three  orders,  although  quite  closely  related,  are  kept  apart  by  their 
special  modes  of  obtaining  nouriahment,  and  that  the  fungi  always  use 
prepared  food  even  if  by  so  doing  they  destroy  that  which  man  has 
laid  up  for  himself.  Those  species  which  produce  rust,  smut,  mildew 
and  many  other  plant  diseases  are  parasitic  and  prey  exclusively  on 
living  plants,  while  mushrooms  (agarics)  and  puff-balls  live  on  dead 
and  decaying  matter. 

As  the  purpose  of  this  paper  is  not  to  give  the  classifications  of 
the  order,*  I  shall  pass  at  once  to  the  section  named  the  Agaricini,  as  it 
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is  to  this  division  that  the  greater  number  of  the  toadstools  and  mush- 
rooms of  our  woods  and  fields  belong,  and  to  these  I  will  at  once  direct 
your  attention. 

We  mentioned  that  fungi  had  no  flowers,  and  in  this  division  as 
"VfeW  as  in  all  others  they  begin  by  the  production  of  filamentous  threads 
or  attenuated  cells  which  appear  like  the  roots  of  the  fungus  which 
afterwards  appears.  These  threads  are  called  the  mycelium,  and  are 
the  true  vegetation  of  the  fungi.  What  are  denominated  fum^i  are 
therefore  the  fruit  and  not  the  whole  plant,  as  many  believe.  Agarics 
or  mushrooms  are  merely  rounded  tubercles  which  are  formed  on  the 
mycelium  l)elow  the  surface.  Some  of  these  rapidly  enlarge,  burst 
through  an  outer  covering  (called  the  volva  or  wrapper),  which  is  left 
at  the  base,  thrust  out  a  stalk  or  stipe  bearing  at  its  top  a  rounded 
lyody. — the  pileus,  or  cap.  Underneath  this  cap  are  the  lamellee  or  gills 
that  occupy  the  whole  li»wer  surface,  and  which  consist  of  a  series  of 
plates  which  bear  over  their  whole  surface  naked  sporules.  which  on 
examination  under  a  microscope  will  be  found  grouped  in  fours. 

The  drawing  before  you  is  that  of  the  Fly  Amanita  (Amanita 
mu8caria)y  one  of  the  most  beautiful  and  widely  distributed  as  well  as 
most  dangerous  and  highly  organized  of  our  agarics.  This  species  is 
commonly  found  in  the  depths  of  the  forest,  generally  under  firs  or 
pines,  and  in  the  months  of  June  and  July  is  a  very  conspicuous  object 
in  the  northern  woods.  Last  June  it  was  a  lovely  sight  in  the  woods 
of  Nova  Scotia  near  Annapolis.  The  specimen  before  you,  with  many 
others,  was  obtained  in  Rideaa  Hail  woods  by  Mrs.  Chamberlin.  In 
the  North  of  England  and  Scottish  Highlands  it  is  a  most  lovely  object 
in  the  dark  fir  woods,  and  its  crimson  pileus  when  lighted  up  by  a  sun- 
beam falling  aslant  through  the  thick  foliage  is  a  sight  never  to  be 
forgotten. 

In  Northeastern  Asia  this  species  is  a  favourite  drug  to  produce 
intoxication  amongst  the  Russians  and  natives  of  Kamtschatka.  The 
fungi  are  collected  in  the  hottest  month  and  hung  up  to  dry.  When 
taken  to  produce  intoxication  small  pieces  are  rolled  up  and  swallowed 
without  chewing. 

Our  next  drawing  is  that  of  the  edible  mushroom  (Afforieus 
<:ampe8tris),  which  is  do  well    known   that   its  praises  need  not    be 
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recited.  There  are  numerous  varieties  of  it  in  fields  and  gardens  and 
^long  our  roadsides,  but  were  its  value  as  an  article  of  food  better 
known  it  would  be  extensively  cultivated  and  largely  take  the  place  of 
meat  on  our  tables,  as  it  contains  nearly  as  much  nutrition,  pound  for 
pound,  as  our  best  beefsteak.  At  present  only  a  few  of  its  forms  are 
gathered,  and  large  quantities  go  to  decay  through  ignorance  of  their 
value. 

The  next  figure  is  a  life  like  representation  of  the  tall  cylindrical 
agaric  (^Coprinus  comatitijf  which  is  another  common  and  ^culent 
species.  In  the  latter  paii;  of  last  September  this  species  was  a  very 
prominent  object  on  many  lawns  in  the  western  part  of  the  city,  grow- 
ing in  groups  or  singly,  and  often  throwing  up  stems  nearly  a  foot 
high,  ^o  one  seemed  to  touch  it,  and  bushels  of  them  went  to  waste 
for  want  of  collectors.  This  species  is  highly  nutritious  and  quite  as 
palatable  as  the  mushroom,  and  is  apparently  better  suited  for  catsup, 
as  it  contains  a  great  deal  of  juice,  and  if  allowed  to  become  old  soon 
melts  away.  In  passing  to  decay,  like  all  the  genus  (coprinus),  it  dis- 
solves into  a  black  fiuid.  Rhind  says  :  ^'  If  this  be  collected  and  boiled 
with  a  little  water,  and  a  few  cloves  added  to  prevent  it  getting  mouldy 
in  keeping,  and  passed  through  a  filter,  it  furnishes  an  excellent  bistre 
ior  painting." 

Numerous  other  species  of  agarics  might  be  cited  and  dwelt  upon, 
but  time  will  not  permit  of  anything  but  a  passing  notice,  which  I  can 
best  do  by  explaining  these  beautiful  drawings  furnished  by  **  our 
artist,"  whom  I  am  happy  to  see  amongst  us  to-night. 

(A  collection  of  water  colour  paintings  by  Mrs.  Chamberlin  was 
here  exhibited.) 

Another  section  of  this  vast  family  is  represented  by  the  morel 
i^MorcheUa  esczUenta)^  which  differs  from  the  agaric  in  having,  in  com- 
mon with  all  the  lower  forms  of  fungi,  their  whole  interior,  though 
often  of  a  very  large  size,  filled  with  a  multitude  of  asci  (elongated 
sacs),  enclosing  single  or  double  sporules  such  as  B.ve  found  in  lichens. 
This  fact  has  caused  some  late  writers  to  claim  a  closer  connection  be- 
tween  fungi  and  lichens  than  I  atn  able  with  my  limited  knowledge  to 
perceive. 
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Our  representative  of  the  morel  is  before  you,  but  those  that  are 
acquainted  with  the  true  species  will  observe  that  this  form  has  an 
undulated,  irregular,  gyrose  pileus,  while  the  true  species  has  an  ovate 
pileus  with  firm  ribs  surrounding  deep  pits.  In  colour  this  species  is 
browner,  and  as  an  article  of  food  not  so  pleasant  to  the  taste.  This 
form  is  named  Gyr'omitra  esculenta,  or  the  edible  gyromiti'a,  while  the 
morel  is  named  Morchella  eaculenta.  Early  in  spring  this  species  may 
be  found  in  some  profusion  in  most  woods  in  the  vicinity  of  the  city, 
and  was  particularly  abundant  in  the  woods  at  the  back  of  Hideau 
Hall  last  May  and  June.  Besides  these,  I  have  gathered  two  species 
of  helvella  at  Belleville,  both  of  which  are  esculent.  Closely  related 
to  these  are  the  truffle  family,  which  are  of  such  economic  importance 
in  the  South  of  Europe,  but  of  which  we  have  no  representatives. 

There  is  still  another  section  which  claims  more  than  a  passing 
notice.  I  mean  the  puff-balls.  These  forms,  which  are  included  in  the 
genus  lycoperdon,  are,  according  to  Professor  Peck,  all  esculent  when 
gathered  young  and  cooked  before  the  spores  turn  yellow.  One  species, 
Lycoperdon  giganteum,  grows  to  an  enormous  size,  and  specimens  are  oa 
record  which  were  over  three  feet  in  diameter.  Professor  Peck  men- 
tions  one  that  was  a  little  over  eight  feet  in  circumference  and  weighed 
47  lbs.  He  says  it  looked  at  a  distance  like  a  small  IwjuJder,  and  would 
make  a  meal  for  a  good  sized  family.  One  writer  recommends  that 
when  one  of  these  large  ones  is  found  only  a  part  of  it  should  be  taken 
— enough  for  a  meal — and  another  pait  next  day,  and  so  on.  In  this 
way  one  of  them  might  serve  a  family  for  a  week.  It  is  said  that 
when  the  growing  plant  is  wounded  the  wounds  heal  and  are  filled  up 
with  new  tissue. 

Another  species,  the  cup-shaped  puff-ball,  is  very  abundant  on  our 
western  prairies,  forming  great  rings  with  the  edible  mushroom.  In 
summer  of  1879,  when  exploring  on  the  plains  northwest  of  Qu*Ap- 
pelle,  we  came  upon  multitudes  of  this  species,  ranging  in  size  from  a 
man's  fist  to  his  head,  and  the  same  species  was  gathered  in  thousands 
north  of  the  Cyprus  Hills  and  west  of  Strong  Current  Ci-eek.  Mush- 
rooms being  in  myriads,  we  did  not  eat  many  messes *of  puff-balls,  for 
when  a  man  ate  a  mallard  and  about  half  a  peck  of  mushrooms  at  a 
sitting  he  had  quite  sufficient  for  one  meal.     *         J*^         *         *         jk 
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Mr.  Fletcher  was  surprised  to  hear  that  the  flj  agaric,  as  figured 
-  before  the  meeting,  was  identical  with  the  European  species,  which, 
instead  of  having  the  pileus  of  a  yellowish  brown  colour,  has  one  of  a 
most  intense  scailet.  He  mentioned  as  a  curious  fact  that  in  Italy, 
where  fungi  form  a  large  portion  of  the  food,  the  State  Inspector  of 
Fungi  condemns  the  Agaricus  campestris  as  unwholesome  on  account  of 
the  large  number  of  edible  species  superior  to  it. 

Mrs.  Traill,  of  Lakefield,  Qnt.,  so  long  known  in  Canada  as  a 
writer  on  natural  history,  expressed  her  pleasure  at  having  had  an 
opportunity  of  attending  the  meeting,  and  had  collected  in  Oentml 
Ontario  many  of  the  species  depicted  in  the  plates  shown. 


LIST  OF  OTTAWA  COLEOPTERA. 


W.  Hague  Harrington. 
Read  l^th  February,  1884. 

INTBODUCTION. 

Having  by  request  of  the  Council  prepared  for  publication  a  list  of 
Ottawa  Coleoptera,  it  is  almost  imperative  that  it  should  be  introduced 
by  a  brief  paper,  showing  under  what  conditions  it  appeai-s.  Although 
it  should  only  be  considered  as  preparatory  to  a  more  extended  and 
perfect  list,  to  be  issued  wLen  a  fuller  knowledge  of  our  fauna  has 
been  gained,  it  will  serve  as  a  basis  on  which  to  build  in  the  future, 
and  may,  I  hope,  be  found  not  without  a  present  value.  The  difficulties- 
encountered  in  its  preparation  have  been  great,  but  the  result  brings- 
with  it  a  reward  in  that  much  necessary  work  has  now  been  completed 
and  that  future  progress  will  l^e  the  more  readily  made. 

Ihe  classification  followed  in  the  list  is  that  of  Drs.  LoConte  and 
Horn,  published  last  year  by  the  Smithsonian  Institute,  and  the 
arrangement  of  the  families  therefore  differs  from  that  of  other  Cana- 
dian lists.     Under  this  classification  the  coleoptera  of  North  AmeriCf^ 

are  divided  into  eighty-three  families,  of  which  we  have  represented  so 
e 
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far  sixty-seven.  The  number  of  named  species  in  my  list  is  926,* 
but  more  than  200  species  are  yet  undetermined,  so  that  the  total  num- 
ber of  species  which  have  been  taken  is  about  1,150. 

Every  possible  precaution  has  been  taken  to  guard  against  errors 
such  as  have  unfortunately  greatly  lessened  the  value  of  some  recent 
Canadian  lists.  A  large  proportion  of  my  elateridae,  buprestidse, 
cerambycidse  and  chrysomelidie  were  named  for  me  by  the  late  Dr. 
LeConte,  and  I  am  indebted  to  Mr.  John  £.  Smitht  for  abundant  help 
in  the  determination  of  species  in  other  families.  Without  the  assist- 
ance so  generously  given  by  these  gentlemen  it  would  indeed  have 
been  impossible  for  me  yet  to  prepare  my  list. 

Tne  piincipal  value  of  a  local  list,  other  than  as  a  mere  catalogue 
of  a  collection,  is  due  to  the  information  it  affords  as  to  the  geographical 
distribution  of  species.  The  considei*ation  of  this  question  must,  how- 
ever, be  postponed  until  it  has  received  the  careful  attention  it  so 
richly  deserves.  Meanwhile  I  have  made  a  rough  general  comparison 
of  our  fauna  with  such  lists  as  I  have  in  my  possession,  with  a  view  to 
finding  which  groups  are  most  fully,  or  most  meagrely  represented,  and 
of  gaining  an  idea  as  to  the  total  number  of  species  lik^y  to  occur 
here. 

Six  lists  have  been  used  in  this  comparison.  First,  a  list  puV 
lished  by  Mr.  Pettit  (Can.  Ent.,  vols.  II  and  II[),  of  1,143  species 
tuken  at  Grimsby,  Ont.  Second,  a  list  by  Messrs.  Reinecke  and  Zesch 
of  about  1,400  species  captured  in  the  vicinity  of  Buffalo.  Third,  a  lidt 
published  by  Mr.  Couper  (Can.  Sport,  and  Nat.)  of  1,012  species  recorded 
from  the  Province  of  Quebec.  Fourth,  a  list  by  Messrs.  Hubbard  and 
Schwarz  of  1,246  species  recorded  from  the  Lake  Superior  region. 
Fifth,  a  list  by  the  same  authors  of  1,787  from  the  lower  peninsula  of 
Michigan.  Sixth,  one  by  Mr.  Schwarz  of  1,457  species  captured  in 
Florida.  The  thi*ee  last  were  published  in  Vol.  XVII  of  the  Proceedings 
of  the  American  Philosophical  Society,  and  were  very  kindly  sent  tb 
me  by  Dr.  LeConte  only  a  few  weeks  before  his  lamented  death. 

A.  11  these  lists  contain  more  species  than  that  which  I  have  pre- 
pared, but  the  reason  in  each  case  is  not  difficult  to  determine.     Com- 


*  Increased  by  further  determinations  to  1,003. 
t  Now  a  correRponding  member  of  the  Club. 
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mencing  witH  the  Quebec  list,  it  must  be  remembered  that  it  is  for  the 
whole  Province,  and  that  it  includes  all  species  recorded  therefrom. 
Nominally  it  contains  1,012  species,  but  many  of  the  names  are  merely 
synonyms  for,  or  vaiieties  of,  other  species.  The  Lake  Superior  and 
Michigan  lists  include  all  species  then  known  from  these  extensive  dis- 
tricts, while  that  of  Florida  deals  with  a  very  large  and  varied  country 
having  a  particularly  rich  flora  and  fauna.  The  only  really  local  lists 
arc  those  of  Grimsby  and  Buffalo.  I  do  not  know  how  long  Mr.  Pettit 
collected  at  the  former  place,  but  from  the  extent  of  his  list  and  from 
his  reputation  as  a  coleopterist  it  is  probable  that  he  was  working  for 
many  years.  The  Buffalo  list  is  the  result,  as  stated  by  the  authors,  of 
the  labour  of  seventeen  years,  during  which  period  all  their  leisure 
hours  were  exclusively  devoted  to  the  accumulation  and  study  of  the 
species  occurring  in  their  vicinity. 

Our  Ottawa  coleoptera  have  (with  the  exception  of  a  few  species 
secured  at  Club  excursions)  been  collected  within  a  radius  of  ten  or 
twelve  miles,  and  nearly  all  the  species  have  been  taken  since  the  for- 
mation of  the  Club,  or  within  the  past  six  years.  I  am  indebted  to 
Mr.  James  Fletcher  for  a  number  of  species,  and  to  Mr.  A .  W.  Hanham, 
a  former  member,  for  several,  while  a  few  specimens  have  been  received 
from  other  members. 

The  few  families  to  which  special  attention  has  been  given  in  col- 
lecting are  found  by  comparison  with  the  above  lists  to  be  very  well 
represented,  but  in  many  families  the  number  of  species  is  very  small. 
Carabidse,  for  instance,  are  represented  in  the  Grimsby  list  by  156 
species.  Lake  Superior  202,  Michigan  204  and  Buffalo  186,  while  we 
have  as  yet  only  1 1 4.  Again,  the  water-beetles — dytiscidae,  gyrinid» 
and  hydrophilidse — are:  Grimsby  80  species,  Lake  Superior  119, 
Michigan  104,  Buffalo  77  and  Ottawa  only  65.  As  water  beetles  are 
apparently  as  numerous  in  these  latitudes  as. they  are  farther  south 
{the  Florida  list  gives  only  60  or  65  species),  we  should  have  very 
many  more  species  on  our  list.  If  119  species  occur  at  Lake  Superior, 
the  fauna  of  which  most  closely  resembles  ours,  there  seems  to  be  no 
reason  why  our  list  should  not  contain  at  least  100,  when  our  rivers, 
lakes  and  other  waters  are  examined  with  any  degree  of  care. 
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Many  other  large  groups  have  also  been  almost  entirely  neglected^ 
and  will  yield,  when  properly  investigated,  oiany  additional  species.  If 
there  were  a  few  more  collectors  the  different  localities  coidd  be 
properly  examined,  and  the  list  of  Ottawa  species  carried  within  a  year 
or  two  to  probably  fifteen  hundred,  and  eventually  to  fully  two 
thousand. 

Until  more  of  my  species  are  determined  it  would  be  almost 
useless  to  make  any  general  comparison  of  our  fauna  with  that  of  other 
districts,  but  I  have  tabulated  three  families  in  which  the  species  are 
fully  detei-mined,  with  the  following  results.  Of  elateridse  we  have 
more  species  than  are  enumerated  in  any  of  the  previously  mentioned 
lists,  with  the  exception  of  the  Quebec  one,  which  has  an  equal  number, 
viz.,  89.  The  others  have  respectively,  Grimsby  77,  Lake  Superior  82, 
Michigan  i<0,  Buffalo  74,  and  Florida  52.  Of  the  latter  species  only 
nine,  or  seventeen  per  cent.,  have  occurred  here.  Three  of  these  (Alaxia 
occulatua,  A,  my  ops  and  Melanotus  communis)  are  common  to  all  the 
lists,  while  one  (Fornax  hadiua)  is  unrecorded  in  any  of  the  othei'S. 
Of  Grimsby  species  we  have  51,  Lake  Superior  51,  Michigan  48, 
Buffalo  48,  and  Quebec  58,  or  sixty-five  per  cent.  That  our  fauna  is 
essentially  a  northern  one  is  shown  not  only  by  the  absence  of  the 
Florida  species,  but  from  the  fact  that  of  40  species  contained  in  a  list 
of  Green  Mountain  coleoptei-a  (R.  Hayward  and  H.  Savage,  Quart. 
Journal  Boston  Zoological  Soc.)  we  have  29,  cr  seventy-five  per  cent. 

In  buprestidse  the  species  enumerated  are  as  follows  :  Ottawa  37, 
Grimsby  35,  Lake  Superior  30,  Michigan  (which  alone  exceeds  Ottawa) 
^8,  Quebec  28,  Buffalo  34,  and  Florida  29.  From  the  Green  Moun- 
tains seven  species  are  given,  of  which  we  have  all.  Of  the  species 
from  the  former  localities  we  have  from  sixty  to  sixty-five  per  cent.,  ex- 
cept of  the  Florida  species,  only  seven  of  which,  or  about  twenty-four 
per  cent,  occur  here.  Of  these  seven  species  two  are  the  common 
injurious  insects  known  as  the  apple  tree  boiler  (Chryaobothria  femorata) 
and  the  raspbeny  borer  (Agrilua  ruficollisj. 

Of  cerambycidw  there  are  in  the  Ottawa  list  106  species,  Grimsby 
103,  Lake  Superior  78,  Michigan  86,  Buffalo  138,  Quebec  111,  and 
Florida  76.  We  have  60  per  cent,  of  Buffalo  species,  63  per  cent,  of 
Grimsby,  65  per  cent,  of  Quebec,  68  per  cent,  of  Michigan,  and  73  per 
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cent-  of  Lake  Superior,  but  only  13  per  cent,  or  ten  species  of  the 
Floiida  list  Of  32  Green  Mountain  species  we  have  24,  or  seventy- 
five  per  cent  Only  two  species  are  common  to  all  the  lists,  viz., 
Xylotrech'us  colonua  and  Urographis  fasciatua. 

Adding  together  the  three  families  we  have  just  considered,  the 
totals  are  :  Ottawa  231  species,  Florida  157,  Lake  Superior  190, 
Michigan  204,  Grimsby  215,  Quebec  228,  and  Buffalo  246.  or  fifteen 
more  than  Ottawa.  This  comparison  clearly  shows  that,  were  all  the 
other  families  fully  worked  up,  our  collections  would  be  very  largely 
increased. 

Although  my  list  contains  many  species  not  previously  recorded 
from  Canada,  it  is  yet  doubtful  whether  any  species  new  to  science 
have  been  captured.  When  Dr.  LeConte  was  here  last  summer  he 
took  home  with  him  a  box  of  rare  species  and  afterward  sent  me  a 
partial  list  in  which  three  new  speciest  were  indicated.  Unfortunately 
these  species,  as  well  as  the  unnamed  remainder,  have  been  probably 
sorted  into  his  vast  collections,  and  are  thus  lost  to  us,  although  luckily 
not  lost  to  science. 

There  are  many  rare  and  interesting  species  worthy  of  special 
mention,  but  for  want  of  time  sucji  consideration  must  be  deferred. 

Species,  one  hundred  and  ten  in  number,  marked  with  an  asterisk 
(*),  have  apparently  not  been  previously  included  in  Hits  of  Canadian 
coleoptera. 

OTTAWA  COLEOPTERA. 

CiciNDELiD^.  Calosoma  frigidum,  Kirby. 

Cicindela  longiUbris,  Say.  calidum,  Fabr. 

6-guttata,  Fab.  ElaphrusClairvillei,  Kirby. 

purpurea,    Oliv.  cicatricosus,  Lee. 

var,  limbalis,  Kl.  ruscarius,  Say. 

vulgaris,  Say.  Blethisa  quadricollis,  Hald. 

12-guttata,  Dej.  Dyschirius  nigripes,  Lee. 

repanda,  Dej.  globulosus,  Say. 

hispid  us,  Lee.* 

CARABIDiC.  gp. 

Omophron  americanum,  Dej.  CU^na   americana,  Dej.* 

Cychrus  Lecontei,  Dej.  Nomius  pygm«us,  Dej. 

t  Dr.  Horn  has  since  dtitermined  one  of  these  to  be  Malachius  Vlkei,  Horn. 
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Bembidium  insequale,  Say. 

nitidudiy  Kirby. 

amencanum,  Dej. 

nigi'um,  Say. 

planum,  Hald. 

bimaculatuDi,  Kirby. 

rupestre,  Dej. 

dorsale,  Say. 

iutermedius,  Kirby. 

pictum,  Lee. 

4-maculatuiD,  Linn. 

several  unnamed  species. 
Tachys  flavicauda,  Say. 

nanus,  Gyll. 

incurvus,  Say. 

sp. 
Patrobus  longicomis,  Say. 
Pterostichus  adoxus,  Say. 

dilligendus  Chd.* 

coracinus  Newm. 

stygicus,  Say. 

lucublandus,  Say. 

luctuosus,  Dej. 

corvinus,  Dej. 

mutus,  Say. 

orinomum,  Leach. 

erythopus,  Dej. 

femoral  is,  Kirby. 

mandibulaiis,  Kirby. 
Lophoglossus  scrutator,  Lee. 
Amara  avida,  Say. 

exarata,  Dej.* 

angustata,  Say.  • 

impuncticolis,  Say. 

polita,  Lee* 

obesa,  Say. 
Diplochila  impressicollis,  Dej. 
Badister  notatus,  Hald. 

pulchellus,  Lee. 
Calathus  gi*egarius,  Say. 

impunctata.  Say. 
Platynus  sinuatus,  Dej. 

extensicollis,  Say. 

decorxis,  Say. 

anchomenoides,  Kand. 

melanariuSy  Dej. 

propinquus,  Gemm.* 


cupripennis,  Say. 

var.  nitididum,  Dej. 

excavatus,  Dej. 

picticornis,  Newm. 

ruficomis,  Lee. 

lutulentus,  Lee. 

8-punctatu8,  Fabr. 

placidus,  Say. 

obsoletus,  Say. 

quadripunctatus,  Dej. 
Olisthopus  micans,  Lee. 
Anchus  pusillus,  Lee. 
Lebia  grand  is,  Hentz. 

tricolor,  Say. 

viridis,  Say. 

pumila,  Dej. 

omata,  Say. 

furcata,  Lee. 
Metabletus  amencanus,  Dej\ 
Callida  punctata,  Lee. 
Cymindis  pilosa.  Say. 

borealis,  Lee.* 
Brachynus  americanus,  Lea 

perplexus,  Dej. 

medius,  Harris. 

altemans,  Dej. 

fumans,  Fabr. 
Chlaenius  tomentosus.  Say. 

niger,  Kand. 

impunctifrons.  Say. 

tricolor,  Dej, 

solitarius,  Say. 

sericeus,  Forst. 
Anomoglossusemarginatiis,  Say. 
Bi^achylobus  lithophilus.  Say. 
Agonoderus  pallipes,  Fabr. 

partiarius,  Say. 
Harpalus  erraticus,  Say. 

viridiseneus,  Beau  v. 

caliginosus,  Fabr. 

pennsylvanicus,  Dej. 

herbivagus,  Say. 

laticeps,  Lee. 

basilaris,  Kirby. 
Stenolopbus  conjunctus,  Say. 

dissimilis,  Dej. 

ochropezus,  Say. 
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cams,  Lee. 
Bradycellus  vulpeculus,  Say. 

rnprestris,  Say. 
Anisodactyhis  rusticus,  Dej. 

nigrita,  Dej. 

discoideus,  Dej. 

baltiiDorensis,  Say. 
(Xestonoitis)  lugubria,  Dej. 
(Amp/uisia)  interstitialis,  Say. 
(Spongopus)  verticalis,  Lee. 

HALIPLlDiE. 

Hal i  plus  triopsis,  Say. 

ruficollis,  Dej. 
Cnemidotns  1 2-punetatas,  Say. 

DYTISCIDiE. 

Laecopbilos  maeulosus,  Germ. 
Hydroporus,  insequalis,  Fabr. 

hybridus,  Aiib^.* 

aifinis,  Say. 

rotundatuSy  Lee. 

consimilisy  Lee. 

spurius,  Lee. 

modestus,  Aub^ 

dichrous,  Mels.* 

amerieanus,  Aub6]* 

signatus,  Mannh. 

tristis,  Payk. 

notabilis,  Sharp.* 

sp.  near  persimilis,  Cr. 

three  unnamed  species. 
Coptotomus  interrogatuSy  Fabr. 
llybiosoma  bifanus,  Kirby. 
Agabus,  sp. 

aeneolusy  Cr. 

stagninus,  Say. 

punctulatus,  Aub^. 
Rhantus  binotatus,  Harris. 
Co] ym betes  seulptilis,  Hariis. 

longulus,  Lee. 
Dytiseus  Harrisii,  Kirby. 

fasciventris,  Say. 

Cordieri,  Aub^. 
Acilius  fraternus,  HaniF. 


GYRINIDiE. 

Dineutes  assimilis,  Aubd. 
Gyrinus  borealis,  Aub^. 
two  unnamed  species. 

Hydrophild^, 

Helophorus  laeustris,  Lee. 

obscuruSy  Lee.  var* 

lineatus,  Say. 

tuberculatus,  Gyll. 
Hydrochus  rufipes,  Mels.* 
Hydraena  penjMylvanica,  Kiesw. 
flydiophilus  glaber,  Hb. 
Oehthebius  sp. 
Hydrocharis  obtusatus,  Say. 
Berosus  striatus,  Say. 
Philhydrus  einetus,  Say. 

diffusus,  Lee. 

perplexus,  Lee. 

sp. 
Hydroeombus  laeustris,  Lee. 

rotundatus,  Say. 
Hydrobius  fuseipes,  Linn. 

feminalis,  Lee.* 

subeupreus,  Say. 
Ceitjyon  prsetextatum,  Say. 

))ygmseum,  111.* 

unipunctatum,  Linn. 

several  unnamed  species. 
Cryptopleurum  vagans,  Lee. 

SiLPHlDiE. 

Neerophorus  pustulata,  Hersch. 

orbicollis,  Say. 

tomentosa,  Web. 
Silpha  Surinam  ensis,  Fab. 

lapponiea,  Hb. 

noveboracensis,  Forst, 

insequalisy  Fab. 

americana,  Linn. 
Choleva  terminans,  Lee. 
Prionochseta  opaca,  Lee. 
Hydnobius,  sabstriatus,  Lee.* 
Anisotoma  punetostiiatus,  Kirby. 
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Liodes  globosa,  liCC. 

geminata,  Horn.* 

sp. 
AgathidiuDj  oniscoides,  Beauv. 

i*evolven8,  Ijec. 

sp. 

ScYDMiENlD-fi. 

Scydmsenus  fossiger,  L^c, 
basilis,  Lee. 
fatuu8,  Lee. 
n.  sp. 

PSELAPHlDiE. 

Ctenistes  piceus,  Lee. 
Tyrus  hutneralis,  AuW. 
.  Pselaphus  Erichsonii,  Lee. 
Tychus  longipalpus,  L3e. 
Bryaxis  eonjiincta,  Lee. 

Brendelii,  Horn.* 

pimcticollis,  Lee* 

propinqua,  Lee. 

rubicunda,  Aub^. 
.  tomentosi,  Lee.* 
Decarthron  abnorme,  Lee. 

forraiceti,  Lee. 
Batrisus  globosus,  Lee. 

Staphylixid^. 

Falagria  veniistula,  Er. 
HomHlota  lividipennis,  Mann. 

sp. 
Taehyusa,  speeies  unnamed. 
Aleoeliara  lata,  Grav. 

gracilieornis,  Fanvel,  MSS.* 
Oxypoda  tenebrosa,  Fauvel. 

sj>. 
Gyrophfena  eomiscula,  Er.* 
Quedius  molochinus,  Gi-av. 

sp. 
Listotrophus  cingulatus,  Grav. 
Creopbilus  niaxillasus,  Linn. 
Btapbiliniis  vulpinua,  Nordm. 

einnamopterus  Grav. 

violaceuS,  Grav. 

<;a»3areu8,  Cederh. 


Ocypus  ater,  Grav. 
Philonthiis  eyanii)ennis,  Fabr. 

aeneus,  Rossi. 

niger,  Mels.* 

debilis,  Gi-av. 

palliatus,  Grav. 

mieans,  Grav. 

bmnneus,  Grav. 

laetnlus,  Say.* 

agilis  (?)* 

quadricollis,  fauvel  MSS. 

varieolor,  Boh. 
Xantholinus  eephalus,  Say. 

hamatus,  Say. 
Diocbus  Scbaumii,  Kraatz. 
Dianous  ecerulescens,  GylJ.* 
Stenus  juno,  Fabr. 

flavicornis,  Er. 

several  unnamed  speeies. 
Euaestethus  amerieanus,  Er. 
Cryptobium  bieolor,  Grav. 

pallipes,  Grav. 
Lathrobiuni  grande,  Lee. 

eollare,  Er. 

rubripenne,  Fauvel.* 
Stilicus  sp. 

Lithocaris  eonfluens,  Say. 
Psederus  littorarius,  Er. 
Sunius  longiusculus,  Mann. 
Tachinus  luridus,  Er. 

Bavipennis,  Dej. 
Taehyporus  joeosus,  Say. 

brunneus,  Fabr. 
Erehomus  ventiieulus,  Er. 
Conosoma  erassum,  Grav. 

basal  e,  Er. 
Bolitobius  niger,  Grav. 

cine t us  Gi*av. 

intrusus,  Horn. 

sp. 
Bryoporus  rufescens,  Lee. 

eribratus  Fauvel.* 
Myeetoporus  lepidus,  Grav.* 

amerieanus,  Er. 
Oxyporus  rufipennis,  Lee. 

femoralis,  Grav. 
Bledius  semiferrugineus,  Lee. 
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Trogophloens  nitellus,  Fauvel.* 
Geodromicus  nigrita,  Mull* 
Homalium  sp. 
Anthobium  sp. 
Micropeplus  te&serula,  Cui-t. 

TBICHOPTERYGIDiE, 

Ptenidium  evdnescens,  Msh.* 
Nephanes  Iseviusculus,  Matth.* 
Trichopteryx  sp. 

SCAPHIDIIDiE. 

Scapliidinm  4-gattatum,  Say. 
Scaphisoma  couvexum,  Say. 
Taxidium  gamroaroides,  Tiec. 

PHALACRIDiE. 


Brachyacantha  ursina,  Fabr. 

var,  10-pic8ttUcUa,  Mels. 
Uy peraspis  signata,  Oliv. 

proba,  Say. 

bigeminata,  Hand.* 

undulata.  Say. 
Scymnus  fraternus,  Lee.  1* 

heetnorrhous,  Lee. 

punctatus,  Mels. 

sp. 

Endomychid^. 

Lycoperdina  femiginea,  Lee. 
Myeetina  iierpulehra,  Newm. 

vittata,  Fabr. 
Endomyehus  biguttatus,  Say. 

EROTYLIDiE. 


Phalaerus  politus,  Mels. 
Olibrus  eonsiDiilis,  Msh. 
sp. 

CORYLOPHID^. 

Sacium  lugubre,  Lee. 

sp. 
Corylopbus  marginicollis,  Lee. 

CoCCINELLIDiE. 

Megilla  niaeulata,  DeG. 
Hippodamia  5-signata,  Kirby. 

convergens,  Gu^r. 

13-puiietata,  Linn. 

parenthesis.  Say. 
Coceinella  trifaseiata,  Linn. 

9-notata,  Herbst 

d-notata,  Kirby. 

montieola,  Muls. 

sauguinea,  Linn. 
Adalia  frigida,  Schn. 

vipunetata,  Linn. 
Harmonia  picta.  Hand. 
Anatis  15-punetata,  Oliv. 
Psyllobora  20-maeulata,  Say. 
Chiloeoras  bivulneras,  Mnls. 


Languria  graeilis,  Newm,  var, 
Daene  4-maeulatji,  Say. 
Megalodaene  heros,  Say. 
Myeotretus  pulehra.  Say. 

sanguinipennis,  Say. 
Triplax  thoraeiea,  Say. 

CoLYDlIDiE. 

Synchita  fuliginosa,  Mels. 
Cieones  marginalis,  Mels. 
Ditoma  quadriguttata,  Say. 
Cerylon  eastaneum,  Say. 
Philothermus  glabrieulus,  Lee. 

CUCUJID^. 

Silvanus  planatus,  Germ. 

bidentatus,  Fabr. 
Catogenus  rufus,  Fabr. 
Cueujus  elavipes,  Fabr. 
Pediacus  fuseiis,  Er. 
Lsemophlceus  bigattatus,  Say. 

eonyexulus,  Lee.* 
Dendrophagiis  glaber,  Lee. 
Brontes  dubiua,  Fabr. 
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CRYPTOPHAOIDiE. 

Telmatophilus  americanus,  Lee. 
Antherophagus  ochraceus,  Lee. 

convexuluSy  Lee. 
Paramecosoma  serrata,  Gyll. 
Cryptophagus,  sp. 
Atomaria  ephippiata,  Zimni. 

several  unnamed  species. 

MYCETOPHAGIDiE. 

Myeetophagus  imnetatus,  Say. 

flexuosus,  Say. 

bipustulatus,  Mels. 

plaripuDctatus,  Lee. 

obsoIetuH  Mels. 

sp. 
Triphyllus  humeralis,  Kirby. 
Litargus  tetraspilotus,  Lee. 
Typhcea  fumata,  Linn. 

Derhestid^. 

By  turn  8  unicolor,  Say. 
Dermestes  nubilus,  Say. 

lardarius,  Linn. 

bicolor,  Fabr.* 
Attagenus  megatoma,  Fabr. 
Anthrenus  varius,  Fabr. 

musseorum,  Linn. 
Cryptorhopalum  ruficome.* 
Orphilus  ater,  Er. 

glabratus,  Er.*  var, 

HiSTERIDiE. 

Hister  Harrisii,  Kirby. 
interruptus,  Beauv. 
abbreviatus,  Fabr. 
defect  us,  Lee  * 
16-striatus,  Say. 
americanus,  Payk. 
exaratuSy  Lee.* 
carol  in  us,  Payk. 
Leconfcei,  Mars, 
parallelus,  Say. 
coarctatua,  Lee. 


eylindriens,  Payk. 

sp. 
Saprinus  fraternus,  Say. 
Teretrius  americanus,  Lee. 

NlTIDULID^. 

Brachypterus  urticee,  Fabr. 
Carpophilas  niger,  Say. 

brachypterus,  Say. 
Colastus  truncatus,  Band. 
Epursea  sestiva,  Linn. 

rufa,  Say. 

truncatella,  Mann. 

sp. 
Nitidula  bipustulata,  Fabr. 

rufipes,  Linn. 

ziezac,  Say. 
Phenolia  grossa,  Fabr. 
Umosita  colon,  Linn. 
Tps  faseiatus,  Oliv. 

var,  ^sigriatus,  Say. 

sanguinolentus,  Oliv. 

eonfluens,  Say. 

vittata,  Say. 
Bhizophagus  remotus,  Lee. 

TROGOSITIDiE. 

Trogosita  mauiitaniea,  Linn. 

dubia,  Horn. 

sp. 
Peltis  ferruginea,  Linn. 
Calitys  scabra,  Thunb. 
Grynocharis  41ineata,  Mels. 
Thymalus  fulgidus,  Er. 

Lathridiid^e. 

Stephostethus  liratus,  Lee. 
LaUiridius,  species  unnamed. 
Corticaria  pumilus,  Mels. 
species  unnamedL 

Byrrhid^. 

Clytilus  varius,  Fabr. 
Byrrhus  americanus,  Lee. 
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Pettitii,  Horn. 
SjncalyptA  echinata,  Lee.* 
LimnichuB  punctatiis,  Lee. 

PARNIDiE. 

Psephenus  Leoontei,  Hald. 
Stenelmis  vittipennis,  Zimm.* 

HETEROCERIDiE. 

Heterocercs  moUinus,  Kies. 
two  unnamed  species. 

Dascyllid^. 

Ectopria  nervosa,  Mels.  var, 

thoracica,  Ziegl. 
Prionocyphon  discoideus,  Say. 
Scirtes  orbiculatus,  Fabr.* 

tibialis,  Gu^r. 
Cypbon  coUaris,  Gu6r.* 

ruficoUis,  Say. 

variabilis,  Thunb. 

obscurus,  Gudr. 

ELATERIDiE.       ~ 

Tharops  obliquus,  Say. 
Deltometopus  amoenicornus,  Say. 
Dromceolus  cylindricollis.  Say. 
Fornax  badius,  Mels.* 

Hornii,  Bv.* 

orchesides,  Newm. 
Microrhagus  imperfectiis,  Lee. 

peetinatus,  Lee. 

triangularis,  Say. 
Hypoccelus  frontosus.  Say.* 
Epiphanis  eomutus,  Esch. 
Sarpedon  seabrosus,  Bv.* 
Adoloeera  avita.  Say. 

aurorata,  Say. 

obteeta,  Say. 

brevicomis,  Lee. 
Alans  oceulatus,  Linn. 

myops,  Fabr. 
Cardiophorus  amictus,  Mels. 


eonvexulus,  L*^c. 
Cryptohypnus  abbreviatus,  Say^ 

peetoralis,  Say. 
Elater  nigricoUis,  Germ. 

linteus.  Say. 

diseoideus,  Fabr. 

semieinetus.  Rand. 

vitiosus,  Lee. 

apieatus,  Say. 

luetuosus,  Lee. 

impolitus,  Mels. 

nigricans,  Germ. 

var,  pedalis,  Germ. 

var,fuscatu8,  Mels. 

nigrinus,  Payk.* 

pullus.  Germ. 

mixtus,  Hbst. 

roiniipennis,  Lee. 

sanguinipennis.  Germ. 

rubicus,  Say. 

obliquus.  Say. 

protervus,  Lee. 
Drasterins  dorsalis.  Say. 
Megapenthes  stigmosus,  Lee. 
Ludius  abrupfcus,  Say. 
Agriotes  mancus,  Say. 

fucosus,  Lee.    . 

atabilis,  Lee. 

limosus,  Lee. 

oblongicoUis,  Mels.* 
Dolopius  lateralis,  Esch. 
Betarmon  bigeminatus.  Band.. 
Melanotus  decumanus,  Er. 

serobicoUis,  Lee.  1 

fissilis.  Say. 

communis,  Gyll.  ^ 

parumpunctatus,  Mels. 
Limonius  eonfusus,  Lee. 

aeger,  Lee.* 

sp. 

aurifer,  Lee. 
Campylus  denticornis,  Kirby. 
Pityobius  anguinus,  Lee. 
Athous  Brightwelli,  Kirby. 

acanthus.  Say. 

cucullatus.  Say. 

nififrons,  Rand. 


Digitized  by  VjOOQIC 


78 


discalceatus,  Lee. 
Sericosomiis  fusiforrais,  Lee. 

ineongruuSy  Lee. 

viridanus.  Saj. 
CJorymbites  virens,  Sehr. 

vernal  is,  Heutz. 

tesselatua,  Linn. 

resplendenSy  Esch. 

cylindriformis,  Hbst. 

Hpinosus,  Lee. 

tarsalis,  Mels. 

sulcieollis,  Say. 

fallax,  Say.* 

medianus,  Grerm. 

suleatus  (1) 

triundalatus,  Hand. 

hamatus,  Say. 

liieroglyphicus,  Say. 

eruciatus,  Linn. 

aeripennis,  Kirby. 

splendens,  Ziegl. 

inflatus,  Say. 
Oxygonus  obesus,  Say. 
Asaphes  memnonius,  Hbst. 

var.  bremcoUiSj  Lee. 

deeoloratus,  Say,  var, 
aereus,  MeFs. 

Throscid^. 

Throseus  eonstrietor,  Say. 
alienus,  Bonv. 

BuPRESTIDiE. 

Chaleophora  virginiensis.  Dr. 

liber ta.  Genu. 

fortis,  Lee. 
Dieerca  prolongata,  Lee. 

divarieata,  Say. 

lurida,  Fabr. 

tenebrosa,  Kirby. 

ehrysea,  Mels. 

lugubris,  Lee. 
Poeeilonota  eyanipes,  Say. 
Buprestis  fasciata,  Fabr. 

var.  sexplagiata,  Lee. 


eonsnlaris.  Gory. 

niaculiventris,  Say. 

striata,  Fabr. 
Melauophila  longipes,  Say. 

fulvoguttata,  Harris. 
Anthaxia  viridieomis,  Say. 

viridifrons.  Gory. 

inomata,  Band. 
Chrysobothris  femorata,  Fabr. 

trinervia,  Kirby. 

dentipes,  G^rm. 

pusilla.  Lap.* 

florieola,  Gory.* 

sexsignata,  Say. 

Harrisii,  Hentz. 
Agriliis  rufieoUis,  Fabr. 

fulgens,  Tjee. 

otiosus,  Say. 

bilineatus,  Web. 

interruptus,  Lee. 

torpid  us,  Lee. 

politus,  Say. 

egenus,  ^Jory. 

pntillus,  Say.* 

sp.*  (a) 
Braehys  serosa,  Mels. 

LAMPYRIDiE. 

Calopteron  retieulatum,  Fabr.  . 

var.  apicale,  Lee. 
Celetes  basalis,  Lee. 
Lopheros  fraternns,  Band. 
Eros  thoraeieus,  Band. 

eoeeinatus,  Say. 

humeralis,  Fabr. 
Plateros  modestus.  Say. 

eanieulatus.  Say. 
Caloebromus  perfaeetiis,  Say. 
Lueidota  atra,  Fabr. 
Ellyehnia  eorrusca,  Fabr. 
Pyropyga  nigrieans.  Say. 
Pyraetomena  borealis,  B^nd. 
Pbotinus  ardens,  Lee. 


(a)  Unknown  to  Dr.  LeConte  and  not  In 
Dr.  Horn's  collection. 
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Photuris  pennsylvanica,  DeG. 
Podabrus  nothoides,  Lee.  (?)* 

tiicostatus,  Say. 

i*ugosulus,  Lee. 

diaderoa,  Fabr. 

modestuM,  Say. 

punetatus,  Lee. 
Telephorus  earolinus,  Fabr. 

seitulus,  Say. 

i-otundieollis,  Say. 

tiiberculatus,  Lee. 

bilineatus,  Say. 
Silis  percorois,  Say. 
Malthinus  occipitalis,  Lee.  var, 

difftdiis,  Lee. 

MALACHIDiE. 

Collops  vittatus,  Say. 

tricolor,  Say. 
Malachius  Ulkei,  Horn.* 
Anthocomus  Eriehsoni,  Lee. 

flavilabris,  Say] 
Attains  morulus,  Lee. 

CLERIDiE. 

Cymatodera  inornata,  Say. 
Triehodes  Niittali,  Kirby. 
Clems  nigripes,  Say. 

thoraeieus,  Oliv. 
Thanasimus  trifaseiatas,  Say. 

dubius,  Fabr. 

var,  rubriventriSf  Lee. 
Thaneroclerus  sanguineus,  Say. 
Hydnocera  humeralis,  Say. 

ixir,  difficilia,  Lee. 

pallipennis,  Say. 

verticalis.  Say. 
Chariessa  pilosa,  Forst. 
Laricobius  rubidus,  Lee. 
Corynetes  violaeeus,  Linn. 

PriNIDiE. 

Ptinns  fur,  Linn. 
Eucrada  humeralis,  Mels. 


Oligomerus  seiicans,  Mels. 
Hadi*obregmus  carinatus.  Say. 

foveatus,  Kirby. 
Anobium  notatum,  Say. 
Trypopitys  sericeus.  Say. 
Xyletinus  fucatus,  Lee. 
Hemiptychus  punctatus,  Lee.* 
Csenocara  oculata,  Say. 
Ptilinus  thoracieus.  Band. 
Endocatomus  rugosus,  Rand. 
Bostryehus  bicornis,  Web. 
Dinoderus  poreatus,  Lee. 

substriatus,  Payk. 

punctatus.  Say.* 

CUPESID^. 

Cupes  coneolor,  Westw. 

ClOID^. 

Khipidandrus  parodoxus,  Beauv. 
Cis,  species  unnamed. 

SPHINDIDiE. 

Sphindus  americanus.  Say. 

LUCANID^. 

Doreus  parallel  us,  Lee. 
Platycerus  quercus,  Weber. 

depressus,  Lee. 
Ceruchus  piceus,  Weber. 

SOARABiEIDiG. 

Onthophagus  Hecate,  Panz. 
Atsenius  gracilis,  Mels. 
Dialytes  striatulus,  Say. 
Aphodius  fossor,  Linn. 

hyperboreus,  Lee.* 

iimetarius,  Linn. 

granarius,  Linn. 

ruricola,  Mels. 

vittatus.  Say. 

inquinatus,  Fabr. 
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bicolor,  Say. 
Odontaeus  comigerus,  Mels. 
Geotrupes  Egeriei,  Germ. 

Blackbnrnii,  Fabr. 
Trox  porcatus,  Say. 

aequalis,  Say. 

scaber,  Linn. 
Hoplia  trifasciata,  Say. 
Dichelonycha  elongatula,  Schon. 

subvittata,  Lea 

testacea,  Kirby. 

canadensis,  Horn.  (1) 

albicollis,  Burm. 
Serica  sericea,  III. 

vespertina,  Schon. 
Diplotaxis  sordida,  Say. 

tristis,  Kirby. 
Lachnosterna  fusca,  Frohl. 

two  unnamed  S|)ecies. 
Ligyrus  relictus,  Say. 
Xyloryctes  satyrus,  Fabr. 
'Osmoderma  eremicola,  Knoch. 

scabra,  Beau  v. 
Trichius  affinis,  Gory. 

SPONDYLIDiE. 

Parandra  brunnea,  Fabr. 

CeramBycid^. 

Orthosoraa  brunneum,  Forst. 
Tragasoma  Harrisii,  Lee. 
Asemum  nioestum,  Hald. 
Criocephalus  agrestis,  Kirby. 
Tetropium  cinnamopterum,  Kirby. 
'Gonocallus  collaris,  Kirby. 
Dularius  brevilineus,  Say. 
Hylotrupes  ligneus,  Fab. 
Phymatodes  dimidiatus,  Kirby. 

thoracicus,  Muls.* 
Meriura  proteus,  Kirby. 
Gallidium  jantbinum,  Lee. 

antennatum,  Newm. 

aereum,  Newra.* 
Elaphidion  villosutn,  Fabr. 

parallelum^  Newm. 


incertum,  Newm. 
Obrinm  rubrum,  Newm. 
Callimoxys  sanguinicollis,  Oliv. 
Molorchus  bimaculatus,  Say. 
Purpuricenis  bumeralis,  Fabr. 
Cyllene  robiniae,  Forst. 
Plagionotus  speciosus,  Say. 
Calloides  nobilis,  Harr. 
A  rh  opal  us  fulminans,  Fabr. 
Xylotrechus  colon  us,  Fab. 

sagittatus,  Germ. 

undulatus,  Say. 
Neoclytus  capraea,  Say. 

muricatulus,  Kirby. 

erythocephalus,  Fabr. 
Cly  tan  thus  ruricola,  Oliv. 
Microclytus  gazellula,  Hald.* 
Cyrtophorus  verrucosus,  Oliv. 
Euderces  picipes,  Fabr. 
A  timia  confusa,  Say. 
Desmocerus  palliatus,  Forst. 
Khagium  lineatum,  Oliv. 
Centrodera  decolorata,  Harr. 
Toxotus  Schaumii,  Lee. 

vitiiger,  Band. 
Pachyta  monticola.  Hand. 
Anthophilax  attenuatus,  Hald. 
Acmaeops  proteus,  Kirby. 

pratensis,  Laich. 
Gaurotes  cyanipennis.  Say. 
Bellamira  scalaris,  Say. 
Typocerus  volutin  us,  Oliv. 
Leptura  plebeja,  Rand. 

subhaniata.  Band. 

abdominalis,  Hald.  (?)'*'  (b) 

capitata,  Newm. 

zebra.  Oliv. 

saucia,  Lee.* 

sphaericollis,  Say. 

t)-maculata,  Lee. 

nigrella,  Say. 

canadensis,  Oliv. 

chrysocomtf,  Kirby. 

proxima.  Say. 


(b)  Specimen  retained  by  Dr.  LeCk>nte 
as  "doubtful." 
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vittata,  Oliv. 

matabilis,  Newm. 

pubera,  Say. 
Psenoceriis  supemotatiis,  Say. 
Monohammus  maciUosas,  Hald.* 

Bcutellatns,  Say. 

confusor,  Kirby.  . 

marinoratus,  Rand. 
Dorcaschema  nigrum,  Say. 
does  pulverulentus,  Hald.* 

occulatus,  Lee. 
Acanihoderes  decipiens,  Hald. 
Leptostyliis  aculifer,  Say. 

parvus,  Lee.* 

commixtus,  Hald. 

macula,  Say. 
liiopus  variegatus,  Hald. 

alpha,  Say. 

punctatus,  Hald.* 

cinereus,  Lee. 
Lepturges  symmetricus,  Hald. 

signatus,  Lee. 

querci,  Fiteh. 

faeetUB,  Say. 
Hyperplatya  aspersus.  Say. 

maculatus,  Hald. 
Urographis  fasciatus,  DeG. 
Acanthocinus  obsoletus,  Oliv. 
Hoplosia  nubila,  Lee. 
Pogonoeherus  penieellatus,  Lee. 

mixtus,  Hald. 
Eupogonius  tomentosus,  Hald. 

vestitus.  Say. 

subarmatus,  Lee. 
Saperda  ealcarata.  Say. 

mutica.  Say.* 

eandida,  Fabr. 

vestita,  Say. 

discoidea,  Fabr. 

tridentata,  Oliv. 

lateralis,  Fabr. 

moesta,  Lee. 

eoneolor,  Lee. 
Oberea  amabilis,  Hald. 

bimaculata,  Oliv. 
Tetraopes  tetraophthalmus,  Forst. 


Chrysomelid^. 

Donaeia  lueida,  Lac. 
proxima,  Klirby. 
Bubtilis,  Kunze. 
var,  fidgenSt  Lee. 
pubescens,  Lee.* 
emarginata,  Kirby. 
euprea,  Kirby,  var, 

aurijera^  Lee. 
jucunda,  Lee.* 
flavipes,  Kirby. 
aequalis,  Kirby. 

sp. 
Hsemonia  nigrieomis,  Kirby. 
Orsodacna  Childreni,  Kirby. 
Zeugopbora  abnormis,  Lee* 
Syneta  ferruginea,  Grerm. 
Lema  trilineata,  Oliv. 
Anomoea  laticlavia,  Forst. 
Chlarays  plieata,  Fabr.  va/r. 

polycoccay  Lee. 
Cryptoeephalus  mammifer,  Newm. 

var.  sMatus,  Suffr. 

va/r,  pretiosus,  Mels. 

var,  luteipennisy  Mels. 

badius,  Suffr.* 

4-a'aeulatus,  Say. 

Schreibersii,  Suffr. 
Pachybrachys  viduatus,  Fab. 

femoratus,  Oliv.* 

tridens,  Mols. 

litigiosus,  Suffr.  var, 
Diaehus  auratus,  Fabr. 

catarius,  Suffr. 
Monachus  saponatus,  Fabr. 
Xanthonia  10-notata,  Say. 

villosula,  Mels. 
Adoxis  vitis,  Linn. 
Glyptoseelis  pubescens,  Fabr. 
Chrysoehus  auratus,  Fabr. 
Tymnes  tricolor,  Fab. 
Paria  aterrima,  Oliv. 

6-notata,  Say. 

txir.  JSf.-notata^  Say. 
Graphops  pubescens,  Mels. 
Colaspis  puncticollis,  Say. 

Digitized  by  CjOOQIC 


82 


Prasocuris  Phellandrii,  III. 

varipes,  Lee. 
Doryphora  clivicollis,  Kirby. 

10-lineata,  Say. 
Cbrysomela  elegans,  Oliv. 

mnltiguttis,  Stal. 

var,  labi/rinthica,  Lee. 

philadelphica,  Linn. 

var,  .spiretBy  Say. 

rauliipunetata,  Say. 

var,  Bigshycma^  Kirby. 
Plagiodera  lapponica,  Linn. 

viiidis,  Mels. 
Phyllodee+a  vulgatissima,  Linn. 
Phyllobrotiea  deeorata,  Say. 

discoidea,  Fabr. 
Diabrotica  12-punetata,  Fabr. 

vittata,  Fabr. 
Trirbabda  eanadensis,  Kirby. 
Galeruca  6- vittata,  Lee.* 

rufosanguinea,  Say. 

deeora,  Say. 

sp.  near  deeora. 

sagittarise,  Kirby. 
Oedionychis  vians,  111. 

quercus,  Fabr. 
Disonyeha  limbieollis,  Lee. 

altemata,  111. 

caroliniana,  Fabr.* 

glabrata,  Fabr. 

triangularis,  Say. 

collaris,  Fabr. 
Ealtica  bimarginata,  Say. 

ebalybea,  111. 

ignita,  111. 
Crepidodera  helxines,  Linn. 

eueumeris,  Harr. 
Orthaltica  eopalina,  Fabr. 
Systena  iiudsonias,  Forst. 

frontalis,  Fabr. 

marginalis,  III. 
Longitarsus  testaeeus,  Lee. 

sp. 
Phyllotreta  vittata,  Fabr. 
Dibolia  aerea,  Mels. 
Psylliodes  punctulata,  Mels. 
Odontota  rubra,  WeJ). 


nervosa,  Panz. 
sp.  (1) 


BRUCHIDiE. 


Bruchus  pisi,  Linn, 
eruentatus,  Horn.* 
sp. 

Tenebrionid^. 

Phellopsis  obeonjata,  Kirby. 
Nyetobates  pennsylvaniea,  DeG^ 
Ipthimus  opaeus,  Lee. 

serratus,  Mann. 
Upis  eeramboides,  Linn. 
Haplandrus  eoneolor,  Lee. 
Xylopinus  saperdioides,  Oliv* 
Tenebrio  molitor,  Linn. 

tenebrioides,  Beauv. 

eastaneus,  Knoeh.  (1) 
Blapstinus  interruptus,  Say. 
Tribolium  ferrugineum,  Fabr. 

madens,  Charp. 
Paratenetus  punetatus,  Sol. 

two  unnamed  speeies. 
Diaperis  hydni,  Fabr. 
Hoploeephala  bieomis,  Oliv. 
Platydema  exeavatum,  Say. 

flavipes,  Fabr.  ' 

amerieanum,  Lap. 
Seaphidepia  aeneolum,  Lee. 
Hypopbloeus  parallelus,  Mels. 
Boletotherus  bifurcus,  Fabr. 
Boletopbagus  eortieola,  Say. 

depressus,  Hand. 
Strongylium  teroiiDatum.* 

CiSTELIDJE. 

Alleeula  nigrans,  Mels. 
Hymenorus  pilosus,  Mels. 

niger,  Mels. 
Cistela  brevis.  Say. 
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sericea,  Say. 
Isomira  4-striata,  Coup. 
Mycetochares  bicolor,  Coup. 

binotata,  Say. 

three  uunamed  species. 
Capnochroa  fulis^inoBa,  Mels. 
Androchirus  fuscipes,  Mels. 

LAQRIIDifi. 

Arthoroacra  aenea,  Say. 

Melandryid^. 

Tet)*atoma  truncovum,  I^ec. 
Penthe  obliquata,  Fabr. 

pimelia,  Fabr. 
Synchroa  punctata,  Newni. 
Melandrya  striata,  Say. 
Emmesa  labiata,  Say. 
Phryganopbilus  collaiis,  Lee. 
Xylita  laevigata,  Hellen. 
ZiJora  hispida,  Lee. 
Enchodes  sericea,  Hald. 
Serropalpus  striatns,  Hellen. 
Hypulus  simulator,  Newra. 

n.  sp. 
Scotochroa  basalis,  Lee.* 
Dircsea  liturata,  Lee. 
Symphora  flavicollis,  Hald. 

rugosa,  Hald. 
Eustrophus  bicolor,  Fab. 

bifasciatus,  Say. 

tomentosus.  Say. 

sp. 
Hallomenus  scapularis,  Melr. 
Orcbesia  castanea,  Mels. 

gracilis,  Mels. 
Canifa  pallipes,  Mels. 
Stenotrachelus  arctatus,  Say. 
Mycterus  scaber,  Hald. 

PYTHIPiE. 

Cry  modes  discicollis,  Lee. 
Boros  unicolor,  Say. 
Pytho  niger,  Kirbv. 
/ 


aniericanus,  Kirby. 
Salpingus  virescens,  Lee. 
sp. 

OEDEMERIDiE. 

Ditylus  ooeruleus,  Kand. 
A  sclera  ruficollis.  Say. 
J,  puncticoUis,  Say. 

CEPHALOIDiE. 

Cephaloon  leptu rides. 

M0RDELLID.E. 

Anaspis  fiavipennis,  Hald. 

rufa.  Say. 
Tomoxia  bidenta.  Say. 
Horde]  la  borealis,  Lee. 

melaena,  Lee.    . 

scutellaris,  Fabr. 

raarginata,  Mels. 

irrorata,  Lee.* 
Mordellistena  trifasciata,  Say. 

limbalis,  Mels. 

scapularis.  Say. 

aspersa,  Mels,* 

comata,  Lee* 

pectoral  is,  Lee.* 

fuscipennis,  Mels. 

arabusta,  Lec  var,* 

ANTHICIDiE. 

Corphyra  Newuiani,  Lee. 

lugubris,  Say. 

fulvipes,  Newm. 

terminal  is.  Say."*" 
!Not*)xus  ancbora,  Hentz: 

sp. 
Xylopbilus  fasciatus,  Mels. 

basalia,  Lee. 

two  unnamed  species. 
Anthicus  formicarius,  Laf. 

fulvipes,  Laf.* 

cinctus,  Say.* 

tboracicus   Laf.* 

two  unnamed  specier* 
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pYROCHROIDiE. 

Pyrochroa  flabellata,  Fabr. 

femoralis,  Leo. 
Schizotiis  cervical  is,  Newm. 
Dendroides  canadensis,  Latr. 

concolor,  Newm. 

MELOIDiE. 

Meloe  angiisticollis,  Say. 

americanas,  Leach. 

n.  sp.l 
Macro  basis  unicolor,  Kirby. 

KniPIPHORIDiE. 

Pelecotoma  flavipes,  Mels. 

RHlMOMACEBIDiE. 

Rhinoniacer  pilosus,  Lee. 

RHYNCHITIDiE. 

Ehynchites  cyanellus,  Lee. 
seratus,  Say.* 

.  AtTELABID;E. 

Attelabns  rhois,  Boh. 

OxiORHYNCHIDiE. 

Phyxelis  rigid  us,  Say. 
Otiorhynchus  ligneiis,  Oliv. 
^cythropus  eleganp,  Coup. 

Cdrculionid^ 

Sitones  flavesoens,  Marsh. 
Trichalophus  altematus,  Say. 
Ithycerus  noveboracensis,  Forst. 
Apion  herculaneum,  Smith.* 

Walshu  Smith.* 

segnipes,  Say.* 

seveml  unnamed  species. 
Phytonomus  nigrirostris,  Fabr. 


Listronotus  caudatus,  Say. 
Macrops  solutus,  Boh. 

several  unnamed  species. 
Pissodes  strobi,  Peck. 

affinis,  Rand. 
Hylobius  pales,  Hbst. 
var,  stupiduSy  Boh. 
*"  Dorytomus  mucidus,  Say. 
longulus,  Lee.* 
Grypidius  equiseti,  Fabr.* 
Procas  picipes,  Steph.* 
Tanysphyrus,  lemnse,  Fabr. 
Aiichodemus  angustatus,  Ijec.* 
Otidocephalus  Olievrolatii,  Horn.* 
Magdalis  barbita,*Say. 
olyra,  Hbst. 
inconspicua,  Horn, 
armicollis,  Say. 
Anthonomus  quadrigibbus,  Say. 
signatus,  Say. 
rubidns,  Say. 
suturalis,  Lee. 
musculus,  Say. 
8p.  neardisjunctuB,  Lee. 
Oi-chestes  niger,  Horn.* 

subhirtus,  Horn.* 
Elleschus  ephippiata.  Say. 

bipunctatus,  Linn.* 
Gymnetron  teter,  Fabr. 
Conotrachelus  nenuphar,  Hbst. 

posticatus.  Boh. 
Pseudomus  truncatus,  Lee.* 
Tyloderma  sereum,  Say. 
Cryptorhynchus  obliquefasciatus. 

Boh. 
Acoptus  suturalis,  Lee.* 
Mononychus  vulpeculus,  Fabr. 
Ceutorhynchus  dici]nens,  Lee.* 
Ocelogaster  ci-etura,  Hbst 
Madams  undulatus.  Say. 
Stethobaris  tubulatus,  Say.* 
Balaninus  rectus,  Say. 
nasicus.  Say. 

Brenthid^. 

Eupsalis  minuta,  Drury.  ^ 
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Calaxdrid^. 

Spenophorus  pertinax,  Oliv. 

sculptilis,  Uhler. 
Dryopthorus  corticalis,  Say. 
Cossoniis  platalea,  Say. 
Rhyncholus  oregonensis,  Horn.* 
Stenoscelis  brevis,  Boh. 


bivittatus,  Hb. 
Xyleborus  cjelatus,  Eich. 
Tomicus  calligi'aphus,  Grerm. 

pint,  Say. 
Hylesinus  opaculus,  Lee. 
Phlceosinus  dentatas,  Say. 
Dendroctonus  terebrans,  Oiiv.. 
Hylastes  cavernosas,  Zimro. 
Hyliirgops,  pinifex,  Fitch. 

AKTHRIBIDiE. 


Pityophthorus  materiarius,  Fitch. 

pubemlas,  Lee. 

sparsuA,  Lee.  * 
Xylotenis  retusus,  Lee, 


Allandrns  bifasciatus,  Lee 
Hormiscus  saltator,  Lee. 
Anthribus  oomutus,  Say. 
Cratoparis  lunatas,  Fabr« 


Families,  67;  Genera,  524;  Species,  1,003. 
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SUCTORIA. 

J.    B.   Tyrrell,   B.A.,    F.G.S.,  of  thb  Geological  and  Natural 
History  Survey  op  Canada. 


Read  l^th  February^  I884. 

It  would  be  almost  a  truism  to  say  that  we  are  indebted  to  Lin- 
nseus  for  first  giving  the  fleas  a  systematic  position  in  the  animal 
kingdom.  He  ranked  them  under  the  genus  pulex,  and  placed  this 
^  genus,  along  with  many  other  dissimilar  ones  it  is  true,  in  the  order 
aptera,  an  order  under  the  class  insecta.  Lamarck  also  placed  them 
under  the  same  order,  and  it  was  left  for  Latreille  in  1805  A.D.  to 
separate  them  under  the  name  suctoria,  though  he  afterwards  aban- 
doned it  and  adopts  the  name  siphonaptera  for  these  insects.  In  1826 
Kirby  and  S[>ence  used  the  name  aphanlptera  for  the  same  group, 
which  is  that  ordinarily  used  in  English  books  on  entomology.  In 
1844  Gervais  described  all  the  species  then  known  of  the  genus  pulex, 
in  a  work  by  Walkeraer  and  Gervais  on  "Aptera,"  a  work  which  is 
still  the  principal  book  of  reference  on  all  the  so-called  apterous  insects. 
In  1867  Liindois  gave  us  a  careful  description  of  the  anatomy  of  the 
dog-flea  (FuUx  canis),  and  in  1880  O.  Taschenberg  in  an  exhaustive 
paper  redescribed  all  the  species  that  were  then  known,*  and  after  a 
careful  examination  of  those  found  on  a  number  of  diflerent  animals 
considered  that,  with  the  exception  of  ten  described  species  which  he 
had  not  seen,  all  could  be  referred  to  24  species  grouped  under  five 
genera. 

The  insect  itself,  as  most  of  you  are  aware,  is  of  a  dark  bix>wn 
colour  and  from  ^jj  to  ^  in.  in  length,  according  to  the  species  to  which 
it  lielongs ;  is  strongly  compressed  laterally,  and  possessed  ot  powerful 
legs  adapted  for  leaping.  The  head  is  relatively  small,  usually  rounded 
on  the  upper  side,  and  in  most  species  more  or  less  evenly  curved  from  the 
neck  to  the  point  of  insertion  of  the  oral  appendages.  The  hinder  border 
of  the  head  projects  in  two  wing-like  chitinous  processes,  which  are 
inserted  between  the  wings  of  the  thorax,  while  at  the  same  time  the 
hinder  border  of  the  head  overlaj^  the  front  of  the  thorax  in  its  whole 
extent.     This  is  noticeable,  as  it  is  very  diflerent  from  the  arrangement 
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in  the  diptera,  with  which  the  fleas  are  usually  allied.  The  head  is 
divided  into  two  nearly  equal  parts  by  the  antenuary  groove,  in  front 
of  which  are  placed  the  eyes  (when  these  are  present)  and  the  oral 
appendages.  The  eyes  are  simple,  and  normally  appear  as  dark  brown 
or  black  spots  close  to  the  antennaiy  groove  and  towards  the  lower  side 
of  the  head.  On  the  side  of  the  head  are  seen  several  chitinous  hairs, 
which  from  their  position  and  size  in  different  species  form  useful  specific 
•characters.  These  are  used  in  assisting  the  insect  to  obtain  a  strong 
hold  on  the  skin  of  its  host. 

The  oral  ap[)endages  are  adapted  for  suction  and  consist  of  a  pair 
of  free  plates  and  a  tube  made  up  of  five  separate  piHces. 

The  free  plates  are  the  maxillae,  and  are  usually  triangular  in 
outline  and  of  a  dark  chitinous  colour.  Each  maxilla  bears  at  its  base 
A  four-joiated  palps,  the  joints  of  which  are  of  different  lengths  in  the 
different  species,  and  are  partly  covered  with  fine  hairs.  These  are  the 
organs  which  were  by  old  observers  taken  for  the  antennae. 

The  peculiar  sucking  tube  is  formed  from  the  lower  lip  or  labium, 
the  mandibles  and  an  impair  piercing  tube  or  lingua. 

The  labium  is  impair  at  its  base,  then  bifurcates,  dividing  into  two 
four-jointed  palps,  each  of  which  is  hollowed  out  on  the  inner  side.  On 
the  upper  side  this  palp  is  thick,  but  it  thins  ouc  and  becomes  mem- 
braneous  on  the  lower  sido,  being  in  shape  somewhat  like  the  blade  of 
a  hollow  ground  razor.  These  two  half  tubes  lie  together  and  enclose 
the  mandibles  and  the  lingua. 

The  paired  mandibles  are  long,  naiTOw,  longitudinally  ribbed,  and 
*re  also  deeply  excavated  along  the  inner  side,  while  the  borders,  except 
at  the  base,  are  strongly  seiTated,  the  teeth  becoming  more  prominent 
towards  the  outer  end. 

In  the  tube  formed  by  the  mandibles,  which  are  generally  pressed 
<;lose  together,  lies  the  suctorial  organ,  or  lingua,  in  the  form  of  a  flattened 
needle,  coarsely  serrated  on  the  upper  border  and  traversed  by  a  narrow 
canal,  along  which  runs  a  very  slender  trachea  or  air-tube.  At  its 
liinder  end  it  enlarges  into  a  rounded  sac  before  opening  into  the 
oesophagus.  This  organ  is  considered  by  some  as  representing  the 
apper  lip  or  labrum,  but,  on  account  of  its  mode  of  insertion  rather 
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than  from  any  developmental  relations,  we  have  considered  it,* on  the 
authority  of  many  entomologists,  as  homologous  to  the  lingua  in  other 
insects. 

After  thus  considering  the  oral  appendages  at  considerable  lenj^th 
for  so  short  a  paper,  as  they  ai-e  the  j^rts  which  render  the  order  most 
annoying,  if  not  to  ourselves  at  all  events  to  our  domestic  favourites^ 
we  must  hasten  on  to  describe  some  of  the  other  parts  in  the  anatomy 
of  these  insects. 

The  antennae  are  hidden  in  the  gix)ovcs  which  run  obliquely  back- 
wards and  downwards  across  the  head,  and  it  is  but  seldom,  and  then 
only  in  a  few  species,  that  we  see  them  carried  erect.  Behind  the 
groove  on  each  side  a  row  of  small  hairs  is  usually  j>re8ent.  The 
antenna  itself  is  composed  of  three  segments,  the  third  being  divided 
by  a  number  of  transverse  membraneous  joints  by  means  of  which  it 
can  be  lengthened  and  shortened  at  the  pleasure  of  the  insect.  On  the 
back  of  this  segment  can  be  seen  in  some  species  a  number  of  small 
sacs  which  are  probably  auditory.  Towards  its  base  it  contracts  con- 
siderably to  the  point  where  it  articulates  with  the  second  segment. 
A  row  of  strong  bristles  is  often  present  around  the  anterior  end  of  this 
latter,  standing  like  guai'ds  around  the  terminal  segment. 

The  thorax  is  small  and  composed  of  three  separate  segments  pro- 
tected by  a  chitinous  covering,  each  composed  of  a  doi'sal  piece  or 
notum,  and  two  lateral  pieces  or  pleurae,  which  latter  are  largely 
developed  at  the  expense  of  the  sternum.  The  pleurae  are  more  or  less 
freely  joined  to  the  notum,  the  anterior  ones  beings  thrown  forward 
almost  under  the  head.  On  the  posterior  borders  of  the  pleurae  of  the 
two  hinder  segments  of  the  thorax  small  scales  ai'e  present,  which  by 
some  entomologists  are  considered  as  rudimentary  wings,  though  by 
others  this  homology  is  denied.  The  pronotum  on  its  hinder  border  is 
often  provided  with  a  collar  of  bristles  which  from  their  different  size 
and  number  serve  as  good  characters  for  distinguishing  the  species. 

The  legs,  which  are  attached  to  the  pleurae  of  the  three  thoracic 
segments,  are  large,  increasing  in  size  fi-ora  the  first  to  the  third  pair, 
and  adapted  for  leaping.  The  whole  leg  is,  like  the  rest  of  the  body,, 
laterally  compressed,  and  consists  of  five  joints,  viz.,  the  very  large- 
coxa,  the  trochanter,  the  femur,  the  tibia,  and  the  tarsus  or  foot,  which 
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in  its  turn-is  divided  into  five  joints  and  terminated  by  two  strong 
claws.  The  relative  length  of  these  tai'sal  joints  is  usually  used  as  a 
distinctive  specific  character. 

The  abdomen  constitutes  the  largest  part  of  the  body,  and  is  made 
up  of  nine  segments,  the  greater  number  of  which  are  covered  by 
doi*sal  and  ventral  chitinous  plates,  which  overlap  those  of  the  segment 
in  front.  The  first  segment,  however,  has  a  dorsal  plate  only  ;  the 
second  to  the  seventh  are  normally  formed.  The  eighth  segment  has  a 
somewhat  peculiar  shape,  and  differs  in  the  two  sexes.  In  the  female 
the  dorsal  plate  is  largely  developed  at  the  expense  of  the  ventral,  the 
latter  being  very  much  reduced  ;  while  in  the  male  the  ventral  plate  i» 
about  equal  in  size  to  the  dorsal  The  pygidium  or  ninth  and  last 
segment,  which  ^is  the  smallest  of  all,  is  situated  in  a  depression 
in  the  eighth,  and  is  composed  of  three  pieces,  a  dorsal  and  two 
ventrals.  The  foimer  is  oval  in  shape  and  surrounded  by  a  chitinous 
ring  which  encloses  25-28  areoles,  each  of  which  beors  in  its  centre  a 
small  stiff  bristle.  In  the  male  this  segment  is  thrown  very  much 
farther  up  on  the  dorsal  surface  than  in  the  female. 

Respiration  is  carried  on  through  a  system  of  trachese,  which,  open 
on  the  surface  of  the  boily  in  ten  paii"s  of  stigmata,  two  on  each  of  the 
thoracic  rings  and  the  seven  anterior  segments  of  the  abdomen. 

The  alimentary  canal  is  composed  of  a  sh'H't  straight  oesophagus 
opening  into  a  cylindrical  stomach,  from  which  the  food  passes  by  a^ 
short  intestine  to  the  anus,  situate  below  the  ninth  abdominal  segment. 
Two  salivary  glands  open  by  a  single  duct  into  the  oesophagus,  and 
four  glands,  which  probably  servo  the  purpose  of  a  liver,  open  into  the 
lower  end  of  the  stomach . 

The  eggs  of  the  flea  are  small  white  oval  bodies,  which,  when 
newly  laid,  on  account  of  their  viscous  exterior,  adhere  to  anything 
with  which  they  may  come  in  contact. 

The  jarva  is  footless  and  made  up  of  thirteen  nearly  equal 
segmentrj,  the  interior  of  which,  the  head,  is  hard,  chitinous,  and  bears 
the  antennse  and  oral  appendages,  though  eyes  are  absent.  The  oral 
appendages  are  composed  of  a  pair  of  conical  toothed  mandibles,  a  pair 
of  chitinous  maxillae,  with  a  two-jointed  pilp  attached  on  each  side, 
and  an  upper  and  lower  lij).     A  small  provisional  organ,  like  that  on  the 
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bill  of  a  chick,  is  also  present,  as  a  chitinous  knob  on  the  dorsal 
surface,  for  the  purpose  of  breaking  the  shell  of  the  egg.  The  second 
to  the  eleventh  segments  are  each  provided  with  a  pair  of  lateral 
stigmata.  The  thirteenth  segment  is  provided  posteriorly  with  two 
strong  spines,  which  are  the  principal  organs  of  locomotion.  The  larva, 
after  leading  a  very  active  life  for  a  short  time,  spins  a  cocoon  about  it 
and  passes  into  the  pupa  state.  In  this  state  of  development  the  struc- 
ture of  the  body  corres|K)nds  to  that  of  the  adult  insect,  all  the  organs  of 
manducation  and  locomotion  being  present.  After  remaining  in  the 
pupa  state  for  about  thirty  days  the  insect  emerges  as  the  perfect  imtigo. 

Having  taken  more  time  than  I  had  originally  intended  in 
describing  the  anatomy  of  these  interesting  parasites,  a  mere  mention 
of  a  few  of  the  more  common  and  characteristic  Species  must  suffice. 

Fulex  ( Sa/rcopsyUa )  penetrans, — the  Chicoe  or  Jigger-^is  found  in 
tropical  countries.  The  female  bores  into  the  feet  and  ankles  of  men, 
and  many  of  the  domestic  animals,  and,  the  abdomen  being  distended 
as  the  ova  undergo  development,  swells  up  to  about  the  size  of  a  pea, 
causing  often  very  severe  inflammation. 

Pidec  irritans  is  the  flea  usually  found  in  filthy  dwellings,  the 
larva  being  in  the  dust  and  dirt  on  and  around  the  floors.  It  is 
distinguished  from  othei-s  ordinarily  met  with  by  having  no  colI>ft*  of 
bristles  around  the  neck. 

Fulex  cania  is  found  on  dogs,  cats.,  etc.  It  has  a  prominent  collar 
around  its  neck  and  a  row  of  bristles  along  the  under  side  of  the  head. 

Pidex  fasciatus  is  found  on  the  rat,  mouse,  etc.  It  has  a  row  of 
bristles  around  the  neck,  but  none  on  the  lower  side  of  the  head. 

Fulex  (Typldopsylla)  asalmilis  is  found  on  the  mole,  shrew,  etc., 
and  has  been  found  by  Mr.  J.  F,  Whiteaves,  of  this  city,  on  the  chip- 
munk, Tamias  striatus.  The  body  is  long  and  thin,  the  eyes  are  rudi- 
mentary, and  there  is  a  row  of  eighteen  bristles  arouad  the  neck. 
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ON   THE   OCCURRENCE   OF    PHOSPHATES   IN    NATURE 

<](£ORGE  M.  Dawson,  D.S.,   F.G.S.,  Assoc.  RS.M.,  Etc.,  Assistant 
Director  Geological  Survey  of  Canada. 

Read  28th  February,  J884. 

La  propoBing  to  review,  in  so  short  a  paper,  as  this  must  necessarily 
be,  a  subject  so  extensive  as  that  indicated  by  the  title,  a  difficult  task 
has  been  undertaken,  and  I  cannot  hope  to  do  more  than  touch  upon  its 
main  points. 

In  the  first  place  it  may  be  proper  to  enquire  why  phosphate 
materials  are  now  so  much  sought  for  as  fertilizers. 

It  has  been  said  laconically  that  "Phosphorus  is  life,"  but  this 
like  most  bold  generalizations  is  but  a  partial,  and*  even  misleading 
statement  of  the  fact.  Certain  it  is,  however,  that  this  element, 
variously  combined,  is  present  in  all  living  tissues,  whether  vegetable  or 
animal,  and  though  in  small  quantity  only,  is  absolutely  essential  to 
these  tissues,  and,  therefore,  to  the  manifestation  of  life.  Animals, 
depending  ultimately  for  their  subsistence  on  plants,  derive  from  these 
their  supplies  of  phosphorus,  together  with  the  other  substances 
necessary  for  their  nutrition.  Unlike  the  animal,  the  plant  is  capable 
of  living,  ultimately,  on  inorganic  substances,  and  while  deriving  a  large 
part  of  its  food  from  the  air,  is  absolutely  dependent  on  the  soil  for 
those  incombustible  constituents  which,  when  the  plant  is  burnt, 
remain  as  ash.  Without  these  the  growth  of  the  plant  is  impossible, 
and  it  is  therefore  necessary  to  ensure  a  sufficient  supply  of  them  in  the 
soil.  Phosphorus,  in  a  state  of  combination,  is  one  of  these,  and  that 
to  which  I  wish  particularly  to  refer. 

In  following  this  substance  from  the  soil  to  the  plant,  from  the 
plant  to  the  animal,  and  from  the  .animal  again  to  the  soil,  we  find  a 
system  of  circulation,  which,  under  certain  conditions,  might  go  on 
indefinitely.  In  a  state  of  nature,  this  cycle  is  generally  complete,  but  it 
is  interfered  with  and  broken  by  the  present  organization  of  humanity, 
and  more  particularly  by  those  arrangements  which  have  resulted  in 
the  massing  of  population  in  large  towns.  In  these  it  is  found  neces- 
sary to  remove  the  effete  and  excrementitious  matters   by   a  system  of 
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sewage,  which  results  in  draining  the  phosphates,  and  other  substance* 
vahiable  from  an  agricultural  point  ot  view,  into  the  sea,  where  they 
may  be  considered  as  absolutely  lost.  Victor  Hugo,  in  a  well  knowa 
passage,  contrasts  the  wealth  to  be  seen  rolling  through  the  streets  of 
Paris  to  that  which  is  silently  but  steadily  flowing  avijay  by  the  sewers 
beneath,  which  he  maintains  is  greater.  Be  this  as  it  may,  in  this 
particular  case  there  is  a  continuous  process  on  a  large  scale  in  action, 
by  which  the  land  is  deprived  of  its  phosphates,  and  particularly  in  a 
country  like  this,  which  exports  great  quantities  of  food  material,  with 
their  contained  phosphates,  to  be  consumed  abroad. 

Someyeare  ago  (1869)  Mr.  Gordon  Brown  calculated  the  amount 
of  phosphorus  actually  contained  in  the  grains  annually  shipped 
from  the  port  of  Montreal,  estimating  it  for  this  pur|>ose  in  the 
form  of  phosphoric  acid.  .  Wheat  contains  about  y^^  (eight  tenths) 
per  cent,  of  phosphoric  acid,  or  about  16  pounds  to  each  ton,  and 
as  the  total  shipments  of  wheat  amounted  to  292,534  tons,  the^ 
quantity  of  phosphoric  acid  sent  away  in  it  equalled  2,340  tons. 
Taking  the  average  quantity  of  this  substance  contained  in  good  soils,, 
he  found  that  this  meant  the  total  exhaustion  to  a  depth  of  12  inches — 
in  so  far  as  phosphates  are  concerned — of  70,320  acres,  and  would 
require  the  use  of  5,850  tons  of  apatite  of  good  quality  as  manure  to 
maintain  the  fertility  of  the  fields.  Adding  to  this  the  amount  of 
phosphoiic  acid  contained  in  other  grains  exported  he  found  the  total 
loss  in  the  year  to  be  2,574  tons  of  phosphoric  acid,  representing  a 
value  of  over  $500,000. 

With  such  statistics  in  evidence  it  will  not  be  necessary  to  enlarge 
further  on  the  necessity  of  discovering  a  source  of  supply  of  phosphates 
for  our  fields,  and  for  this  we  must  have  recourse  to  some  specially 
concentrated  natui*al  deposits.  What  therefore  is  the  nature  of  these, 
how  have  they  been  formed,  and  where  do  they  occur] 

In  answering  these  questions,  it  must  be  remembered  that  soils 
have  been  produced  by  the  decay  and  disintegi-ation  of  rocks,  and  have 
derived  their  contained  phosphates  from  the  rocky  crust  of  the  earth. 
Good  soils  contain  say  about  -j^^  (two- tenths)  per  cent,  of  phosphoric  acid, 
and  on  analysing  rocks  chemically  or  microscopically  we  find  phosphates — 
genei-ally  calcic  phosphate — present  In  them  in  similar  small  pix)i>ortions. 
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In  some  crystalline  rocks  we  find  apatite,  or  crystalline  calcic  phosphate 
so  abundant  that  it  can  easily  be  recognized  under  the  microscope.  It 
is  needless  to  say,  however,  that  the  percentage  of  phosphate  present 
in  ordinary  rock  masses  is  quite  too  small  to  suit  them  to  be  used  as 
fertilizer  for  exhausted  soils.  We  must  have  recourse  to  some  richer 
sources  of  supply,  and  the  concentration  of  phosphates  in  nature  is 
generally  found  to  have  been  brought  about  by  organic  agency.  Of 
these  concentrated  deposits  of  phosphatic  matter  we  may  fii'st  glance  at 
those  known  as  Guanos.  These  are  essentially  composed  of  excrements 
of  sea  birds.  Extensive  accumulations  of  this  character  can  occur 
only  in  dry  climates,  for  though  formied  wherever  sea  birds  congregate 
in  great  numbers,  the  rainfall  is  usually  sufficient  to  remove  them 
before  they  reach  important  dimensions. 

Guanos  are  naturally  divided  into  two  classes,  though  between  the 
extremes  of  these  there  are  many  intermediate  varieties.  These 
classes  have  been  named  I'espectively  nitrogenous  and  phosphatic 
Those  of  the  fii*st  class  occur  in  exceptionally  dry  climates,  such  as  are 
found  on  the  coast  and  adjacent  islands  of  Peni,  Bolivia  and  Chili ^, 
where  rain  seldom  or  never  falls.  In  these  the  nitrogenous  constituents 
of  the  organic  matter — converted  by  decomposition  into  ammonia 
salts — i*emain  as  a  part  of  the  mass.  In  phosphate  guanos,  on  the 
conti-ary,  the  rainfall  has  been  sufficient  to  remove  the  whole  or  nearly 
the  whole  of  the  very  soluble  ammonia  salts,  while  not  enough  to  wash 
away  the  phosphatic  material.  Guanos  of  this  class  are  of  common 
occurrence  in  the  West  1  ndian  islands,  and  in  some  of  these  in  which 
the  subjacent  coral  rock  is  penetrated  by  caverns,  only  such  parts  of  the 
phosphatic  accumulations  are  preserved  as  have  ^)een  washed  into  these 
subterranean  hollows  through  fissures,  or  have  penetrated  to  them  in 
solution  through  the  jwrous  coral  rock. 

In  tho  Ardennes  region  of  the  south  of  France,  phosphatic  dei>osits 
occur  which,  in  my  opinion,  are  very  similar  in  origin  to  those  just 
alluded  to.  These,  however,  are  very  much  older  and  in  fact  include 
fossils  of  Tertiary  age,  and  so  far  as  known,  none  of  modern  forms. 
They  till  irregular  cavernous  fissures  which  traverse  the  surface  of 
plateaus  composed  of  Jurassic  limestone,  and  it  would  appear  that  the 
higher  parts  of  these  plateaus  have  at  one  time  formeJ  an  ai*chi[)el- 
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«go  of  bird-frequented  islands  in  a  Tertiary  Sea.  The  phosphate  or 
phosphorite  from  these  deposits  is  known  commercially  as  Bordeaux 
phosphate — from  its  port  of  shipment — and  though  very  irregular  in  its 
occurrence,  is  largely  worked  and  exported. 

Phosphatic  deposits  like  these,  however,  diiectly  referable  to 
^surface  accumulations  by  sea  birds,  are  as  a  rule  quite  modern.  With 
rare  local  exceptions  any  which  may  have  been  found  in  the  earlier 
geological  psriods  have  been  washed  away  and  lost;  the  very  process  of 
submersion,  necessary  as  a  preliminaiy  step  to  the  preservation  by 
burial  in  the  strata,  causing  their  dissipation. 

Most  of  the  truly  fossil  phosphates  found  in  connection  with  the 
older  rocks  have  been  formed  in  a  quite  different  manner.  To  under- 
stand this  we  may  examine  first  such  modern  deposits  as  the  "Mussel 
Muds"  of  Prince  Edward  Island.  These  are  accumulations  produced 
in  shallow  tidal  estuaries  where  great  numbera  of  molluscs  and  other 
marine  organisms  are  going  to  decay,  so  rich  in  phosphates  and  organic 
•matter  as  to  be  of  great  value  locally  as  a  manure.  Deposits  more  or 
less  closely  resembling  these  are  found  in  many  parts  of  the  modern 
sea  bottom  and  along  the  coast,  and  where  just  such  deposits  have 
been  buried  deeply,  and  included  in  some  of  the  older  formations,  they 
produce  what  are  known  as  '*  Coprolite  beds."  This  term,  however,  it 
•must  be  explained,  is  in  general  very  loosely  applied.  It  should  be 
restricted  to  the  fossil  excrements  of  various  animals,  which  are 
occasionally  found  in  the  rocks,  and  often  in  such  beds  as  those  just 
i-eferi-ed  to,  but  seldom  even  then  constitute  more  than  a  small  part  of 
the  phosphatic  matter,  most  of  which  usually  occui'S  as  conci'etions  or 
nodules.  These  have  resulted  from  that  slow  process  of  drawing 
together  of  like  particles  in  the  mass,  which  is  usually  designated 
concretionary  action,  but  is  not  in  all  cases  fully  understood.  A  frag- 
ment of  shell,  or  bone,  or  a  tooth  frequently  serves  as  the  nucleus  of 
such  a  concretion,  and  when  the  material  is  abundant  such  concretions 
frequently  coalesce  and  form  almost  continuous  layers.  The  so-called 
■caprolite  beds  of  Cambridgeshire,  Bedfordshire  and  other  localities  in 
England,  and  those  of  Carolina,  in  the  Southern  States,  are  of  this 
'nature. 

The  last  named  deposit  dates  no  farther   back  than  the  Tertiary, 
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and  consists  of  a  layer,  usually  from  six  to  fifteen  inches  in  thickness 
charged  with  nodules  of  calcic  phosphate  and  containing  also  bones> 
teeth  and  shells,  the  pores  of  which  have  been  more  or  less  completely 
filled  with  the  same  material.  This  deposit  lies  at  no  great  depth  below 
the  surface,  and  is  still  nearly  horizontal.  In  some  places  it  is  below 
high-water  mark,  and  Urge  quantities  of  the  phosphatic  nodules  ar& 
obtained  by  dredgins;  in  some  of  the  estuaries  and  channels  which 
penetrate  the  low  alluvial  country.  Where  the  noiule-bed  occurs  above 
the  sea  level  it  is  worked  by  a  system  of  trenching,  the  finer  material 
being  washed  away  on  gratings,  and  the  nodules  then  dried — generally 
by  artificial  heat — before  being  sent  to  the  mill. 

A  long  way  farther  back  in  time  are  the  "Coprolite"  beds  of  the 
south  of  England,  which  date  in  fact  from  the  Cretaceous  period. 
Where  this  deposit  occurs  at  an  inconsiderable  depth  below  the  surface^ 
it  is  worked  by  a  system  of  trenching  similar  to  that  employed  in 
Carolina,  the  soil  being  carefully  put  to  one  side  and  subsequently 
restored,  and  the  land  again  brought  under  tillage.  As  the  deposits  are 
thin,  it  does  not  pay  to  follow  them  to  any  great  depth,  but  some  years 
ago  the  annual  product  was  as  much  as  25,000  tons. 

These  can  be  considered  only  as  instances  of  the  mode  of  occur- 
rence of  phosphatic  materials  in  the  geological  series.  Deposits  more 
or  less  closely  analogous  to  those  described  and  sufficiently  rich  to  work 
are  found  in  a  number  of  other  localities,  which  we  have  not  now  time 
to  consider.  There  is  reason  to  believe  that  phosphatic  or  "coprolitic'* 
nodular  deposits  have  bean  found  wherever  the  local  conditions  were 
favourable  and  large  quantities  of  animal  matter  were  in  process  of 
accumulation  and  decay,  throughout  the  entire  geological  series.  Going 
a  great  way  back  in  geological  history,  we  find  instances  of  this  in  Canada 
in  parts  of  the  Cliazy  subdivision  of  the  Silurian,  in  the  graptolitic 
shales  ot  the  Quebec  group,  and  even  in  the  Cambrian  rocks  of  St. 
John.  It  is  true  that  none  of  these  deposits  are  of  importance  from 
an  economic  point  of  view;  for  instances  of  workable  deposits  in  these 
palsBOzoic  rocks  we  roust  turn  elsewhere.  They  are  merely  mentioned 
here  for  the  purpose  of  connecting  the  occurrence  of  naturally  concen- 
trated phosphatic  materials  as  found  in  the  newer  rocks,  with  the 
deposits  of  the  same  material  found  in  the  oldest  known  rocks — those 
of  the  Laurentian  period.  ^ 
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In  the  Laurentian  rocks — which  ai^e  those  characterizing  the  great 
•country  to  the  north  of  the  Ottawa,  and  elsewhere  very  largely  developed 
in  Canada — we  have  a  gi*eat  volume  of  sediments,  deposited  in  an 
-ocean  of  vast  antiquity,  the  earliest  in  fact  of  which  we  find  any  traces* 
These  sediments  which,  no  doubt,  originally  resembled  in  their  main 
features  those  of  later  ages,  have  since  been  so  completely  metamorphosed 
that  their  materials  have  entered  into  new  combinations  among  them- 
aelves  and  become  entirely  crystalline.  While,  therefore,  still  consisting 
of  the  materials  originally  deposited,  they  resemble  them  as  little  in 
appearance  as  do  the  crude  ingredients  of  glass  the  finished  product. 
There  can,  however,  be  no  doubt  of  the  original  sedimentary  oiigin  of 
these  fjaurantian  rocks,  the  change  from  muds  and  sands — and  I  would 
.  also  include  contemporaneous  volcanic  materials — to  wholly  crystalline 
rocks  such  as  these,  is  seen  in  less  metamorphosed  formations  in  various 
parts  of  the  earth's  -crust,  and  has  been  traced  in  all  its  stages.  If, 
therefore,  ordinary  limestones  were  originally  present  in  these  old  rocks, 
we  would  expect  them  now  to  have  assumed  a  wholly  crystalline 
character,  and  to  appear  as  marbles.  Contained  beds  of  a  peaty  or  coalj 
nature  might  be  expected  to  pass  into  ciystalline  carbon  or  graphite, 
and  phosphatic  nodular  or  coprolitic  layers  could  appear  only  as 
<:rystalline  calcic  phosphate  or  apatite.  As  a  matter  of  fact  we  find 
all  three  of  these  substances  in  the  Laurentian,  and  though  the  proof 
may  not  be  absolute  that  their  origin  and  appearance  -was  at  first  the 
same  as  that  of  analogous  materials  in  the  newer  rocks,  the  evidence  is 
all  in  that  direction. 

The  main  facts  in  regard  to  the  mode  of  occurrence  of  these 
deposits  of  apatite  in  Canada,  so  far  as  our  knowledge  goes,  must  be  very 
briefly  presented.  Some  of  the  beds  in  the  Laurentian  series  are  found 
to  be  comparatively  rich  in  apatite,  crystals  and  crystalline  masses  of 
this  mineral  being  scattered  through  them.  This  is  the  case  in  some  of 
the  marbles,  occasionally  in  the  iron  ovoh,  and  also  particularly  in 
connection  with  the  pyroxenic  rocks.  In  addition  to  these,  in  which 
the  apatite  may  be  considered  as  generally  distributed,  certain  layers, 
apparently  of  the  character  of  beds,  occur,  consisting  of  nearly  pure 
apatite,  or  containing  so  large  a  proportion  of  the  mineral  as  to  pay  for 
working.      Still  further,  we  find  distinct  veins  and  fissures  which  have 
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\>een  filled  with  apatite  by  processes  of  segregation  in  which  the  mineral 
is  found  either  nearly  pure,  or,  more  frequently,  mingled  with  crystals 
of  other  substances. 

Though  the  exportation  of  these  Canadian  deposits  may,  [  believe, 
be  considered  as  still  in  its  infancy,  it  has  already  assumed  considerable 
proportions.  Quoting  from  an  interesting  paper  read  a  few  days  ago 
by  Dr.  S terry  Hunt,  before  ,the  American  Institute  of  Mining 
Engineers,  we  find  that  the  amount  shipped  from  Montreal,  in  1 883,  was 
17,840  tons,  of  which  a  portion  was  delivered  in  Hamburg  and 
Stockholm,  but  the  greater  part  went  to  British  ports.  Of  this  amount 
15,000  tons  were  from  Quebec,  the  remainder  from  Ontaiio.  It  is 
estimated,  according  to  Dr.  Hunt,  that  the  shipments  during  the  present 
year  will  amount  to  2i,000  tons. 

Besides  the  very  wide  spread  of  these  apatite  deposits  and  their 
great  economic  importance,  one  of  the  most  striking  facts  so  far 
developed  is  their  great  iiTCgularity.  Taking  into  consideration  the 
extremely  disturbed  character  of  the  Laurentian  rocks,  this  is  easily 
undeistood.  Layers  and  veins  which  may,  before  the  great  folding  and 
kneading  together  of  these  rocks,  have  possessed  considerable  regularity 
and  uniformity,  have  been,  as  a  consequence  of  the  excessive  distur- 
bance, folded  and  dislocated  in  every  sense,  leading  to  the  production  of 
large  pockets  and  irregular  masses  of  ai>atite  which  may  now  be 
-connected  only  by  naii-ow  and  twisted  seams,  or  may  occupy  what 
appear  to  be  completely  isolated  positions. 

This  being  the  case,  it  may  be  asked  :  can  a  Greological  Survey  do 
anything  to  aid  in  the  discovery  of  apatite  and  the  development  of  this 
mining  industry]  Fortunately  we  are  not  quite  without  a  clue  in  the 
matter.  It  has  already  been  discovered  (largely  by  Mr.  Vennor's  work) 
that  certain  broad  2ones  of  the  Laurentian  series,  (in  part  already 
traced  out  and  mapped,)  contain  most  of  the  workable  deposits  of 
apatite,  while  extensive  intervening  belts  of  country  show  comparatively 
little  apatite  and  offer  little  encouragement  to  the  miner.  These  zones 
are  pretty  clearly  recognizable  by  their  composition  and  character,  and 
though  much  has  already  been  done  in  the  matter  of  defining  them, 
much  more  yet  remains  to  do.  They  can,  it  would  appear,  be  mapped 
down  with  a  detgree  of  certainty  nearly  as  great  as   regions   capable  of 
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yielding  good  lumber,  or  lands  suitable  for  farming  can  be  defined  hy 
explorations  with  these  particular  ends  in  view.  The  further  question 
involved  in  the  utilization  and  working  of  special  local  deposits  is  also- 
one  requiring  sagacity  and  special  knowledge,  but  cannot  be  considered 
as  within  the  province  of  a  public  survey.  Like  the  enquiry  as  to  how 
many  feet  of  sawn  lumber  a  given  tree  will  afford,  or  how  best  to  lay 
out  a  certain  plot  of  a  couple  of  hundred  acres  for  farming  purposes,, 
this  remains  to  be  determined  by  the  person  who  wishes  to  utilize  these 
for  his  own  pecuniary  benefit. 


Mr.  J.  Fraser  Torrance  being  called  upon,  at  the  suggestion  of 
the  lecturer,  explained  that  the  heaviest  deposits  of  phosphate  in  the 
County  of  Ottawa  lie  along  the  valley  of  the  Li^vres.  As  yon  move 
either  eastwards  or  westwards  from  this  river,  the  deposits  usually 
become  more  and  more  intermixed  with  calcite,  until  they  finally  cease 
to  be  profitably  workable.  The  methods  of  mining  employed  are  of  the 
rudest  and  most  elementary  kind.  The  only  hoisting  and  pumping 
machinery  employed  (with  very  rare  exceptions)  is  a  tub  on  the  end  of 
a  roi^e  swung  over  the  pit  by  a  derrick  worked  with  one  horse.  The  pits 
are  almost  all  quite  as  wide  at  the  mouth  as  below  and  are  well  calcu- 
lated to  collect  all  the  surface  water,  snow,  etc.  The  managers  have 
evidently  adopted  the  maxim  of  Louis  XV:  "  After  me  the  deluge.** 
Deeper  sinking  will  be  attended  with  gi*eat  difficulty  on  account  of  the 
quantity  of  water  collected  in  these  shallow  pits. 

Almost  all  of  the  pits  visited  by  him  were  neither  veins  nor  beds> 
but  irregular  segregations  from  the  surrounding  rock.  In  most  cases 
it  was  hard  to  tell  where  to  draw  the  line  between  the  ore  and  the  waste 
rock. 

One  reason  why  so  little  apatite  was  converted  into  superphosphate 
in  Canada  he  believed  to  be  the  reckless  manner  in  which  the  materials 
were  mixed  and  branded  in  former  days  by  the  company  at  Brock  ville. 
The  farmers  had  no  guarantiee  that  any  two  barrels  of  the  same  brand 
would  be  of  even  approximately  equal  value  for  their  lands.  He  hoped 
these  errors  had  all  been  corrected  since  his  visit  to  Brockville  years 
ago.  The  Ontario  Agricultural  College  at  Guelph  is  doing  good 
service  in  convincing  farmers  of  the  practical  value  of  such, fertilizers. 
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Although  we  exported  19,000  tons  of  apatite  kst  year,  almost 
every  ton  of  it  was  shipped  to  Great  Britain  and  Europe.  The  quantity 
sent  to  the  United  States  was  tilfling.  This  was  the  more  remarkable 
as  a  large  amount  of  American  capital  is  invested  in  our  Canadian 
apatite  deposits.  From  the  statistics  supplied  to  him  by  Mr.  Nimmo 
at  Washington,  it  appeared  that  in  the  year  ending  30th  June,  1883, 
the  United  States  imported  49,381  tons  of  crude  phosphate,  valued  at 
$429,391;  39,119  tons  of  Kainit,  valued  at  $246,231,  and  7,666  tons 
of  superphosphate,  valued  at  $120,576.  Of  this  quantity,  1,262  tons  of 
crude  phosphate  and  all  the  su[)erphosphate  came  from  Britain.  It 
thus  seems  reasonable  to  infer  that  some  of  our  Canadian  apatite  was 
merely  reshipped  to  the  United  States  from  Great  Britain  without  any 
fresh  treatment  there,  while  a  much  larger  quantity  was  first  converted 
into  superphosphate  there  and  shipped  in  that  form  to  the  United 
States. 

The  only  explanation  of  this  anomaly  seemed  to  be  that  it  was  a 
fresh  proof  of  the  conservative  nature  of  trade.  The  American  dealers 
were  in  the  habit  of  importing  from  Britain  long  before  our  Canadian 
deposits  of  apatite  were  opened.  When  these  were  first  opened  it  was 
done  by  men  more  familiar  with  the  English  market  than  the  American. 
It  was  less  "  bother  "  to  ship  from  Montreal  to  the  Mersey  or  to  Bristol,, 
than  to  load  barges  there  for  New  .York.  After  the  trade  was  once 
established  no  determined  effort  seems  to  have  beea  made  to  direct  it 
into  fresh  channels. 

It  was  worth  while  to  notice  also  in  this  connection  that,  although 
plumbago  to  the  value  of  $361,919  was  imported  into  the  United  State* 
last  year,  not  ore  pound  of  it  came  from  Canada.  The  lack  of  skill  or 
reckless  folly  of  our  miners  in  shipping  inferior  stuff  to  gain  a  temporary 
profit  has  given  Canadian  plumbago  a  bal  name  that  it  may  be  almost 
impossible  to  overcome.  Mr.  Hoffmann's  admirable  report  showed  that 
it  was  really  quite  as  good  as  that  from  Ceylon. 

Mr.  F.  D.  Adams  stated  that  in  the  Transactions  of  the  Geological 
Society  of  Stockholm  for  April,  1883,  H.  Sjogren  had  given  a  very 
interesting  account  of  the  apatite  depositR  at  Oedegarden  in  Bamle, 
Norway.  At  this  one  locality  alone,  in  1882,  between  700  and  800 
men  were  employed  in  mining  the  apatite,  and  about  15,000  tons  wer& 
9 
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tuised.  The  rocks  of  the  district  ai*e  quartzites  overlain  by  mica-schists, 
hornblende  schists,  gabhos  and  dipyr-diorites,  which  pass  into  one 
another.  The  apatite  veins  occur  only  in  the  gabho  and  dipyr-diorite, 
or  in  the  immediate  vicinity  of  these  rocks,  which,  although  contem- 
poraneous with  the  other  schists,  are  considered  to  have  probably  had 
an  eruptive  origin.  He  believed  the  apatite  to  have  been  derived  from 
the  gabho  and  dipyr-diorite,  and  deposited  by  water  in  clefts  caused  by 
the  contraction  of  the  rock  on  •cooling.  The  apatite  •  deposits  of 
Norway  and  Canada  being  so  like  one  another  in  many  respects,  it 
might  be  supposed  that  when  such  a  constant  relation  between  the 
apatite  and  gabho  was  found  to  exist  in  the  former  country,  a  similar 
relation  would  obtain  in  the  latter,  but  this  was  apparently  not  the  case. 
The  dipyr-diorite  had,  however,  lately  been  recognized  by  him  among  a 
collection  of  rock  fragments,  from  the  vicinity  of  Amprior,  sent  to  the 
Survey  for  examination,  and  a  description  of  it  would  shortly  be 
published. 
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THE  DEER  OF  THE  OTTAWA  VALLEY. 


-W.  P.  Lett. 


Read  13th  March,  188 J^ 

The  moose  (AUe  Americanu8y  Jardine,  considered  by  many  naturalista 
to  be  identical  with  Alee  malcIiiSf  Linnseus,  of  the  old  world)  or  American 
elk,  is  the  lar^^^  of  all  deer  now  existing  in  the  world,  although  much 
inferior  in  size  to  the  ancient  Irish  elk,  which  must  have  been  an  animal 
of  gigantic  proportions,  if  we  are  to  judge  by  the  size  and  weight  of  the 
ponderous  antlers  occasionally  found  in  ti.e  bogs  of  Ireland  many  feet 
beneath  the  surface.  Some  specimens  of  these  great  horns  have  beea 
«xhumed,  with  a  spread  of  twelve  feet,  which  will  give  some  idea  of  the 
magnitude  of  the  animal  which  carried  them.  The  American  moose, 
according  to  the  conclusions  of  all  scientific  naturalists,  is  a  true  elk, 
identical  with  the  ancient  Iiijh  elk,  the  Scandinavian  and  the  Asiatic  elk, 
A  moose  of  the  largest  size,  when  fat,  will  weigh  upwards  of  fifteen 
hundred  pounds.  A  bull  moose  of  this  description  is  as  tall  as  the 
largest  hcrse.  The  body  and  neck,  for  so  tall  an  animal,  are  short  and 
©tout,  the  neck  so  much  so  that  the  animal  cannot  touch  the  ground 
with  his  lips,  without  kneeling.  The  neck  is  covered  with  a  thick  mass 
of  coarse  bristly  hair,  rising  on  the  crest  into  a  stiff  mane,  which,  when 
the  animal  is  iriitated,  stands  on  end  like  the  mane  of  a  lion,  and  im- 
parts to  the  infuriated  beast  a  frightful  and  most  formidable  aspect. 
The  legs  are  long  and  bony,  and,  although  ungainly  in  appearance,  are 
are  as  clean  cut  and  compact  as  the  limbs  of  a  racer.  The  head  is 
onormously  large^  and  altogether  deficient  in  the  fine  points  of  grace  and 
beauty  peculiar  to  nearly  all  the  other  branches  of  the  deer  family.  The 
fleshy  part  of  the  upper  jaw  terminates  in  a  long  flexible  upper  lip  with 
prehensile  powers,  used  by  the  animal  for  the  purpose  of  catching  the 
twigs  and  branches  on  which  it  feeds.  The  nostrils  are  long  and  wide, 
and  the  eyes  are  somewhat  small  in  proportion  to  the  bulky  head.  The 
hoofs  are  large  and  shaped  like  those  of  the  common  deer.  The  colour 
of  the  hair  in  the  summer  coat  is  nearly  black,  particularly  about  the 
head,  back  and  belly.  At  this  season  the  hair  is  short  and  glossy.  In 
winter  the  animal  is  covered  with  long  coarse  hair  of  a  biittle  nature, 
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and  the  colour  is  lighter  in  hue,  a  Bort  of  greyish  brown  tinge  prevailing 
on  the  sides,  with  the  belly  of  a  somewhat  lighter  colour.  A  tuft  of  hair 
nearly  one  foot  long  hangs  under  the  jaws  of  the  young  moose.  "  Moose  " 
is  an  Indian  name  derived  from  the  Algonquin  word  moussee,  the  eater. 
I  quote  the  following  description  from  Billings  in  the  '' Canadian 
Naturalist  and  Otologist "  : — 

"The  gigantic  horns  of  the  moose  are  well  known  in  almost 
every  to>vn  in  Europe  and  America  where  there  is  a  museum.  It  is 
difficult  to  believe  that  these  enormous  solid  appendages  are  the  growth  of 
a  single  season,  and  yet  the  fact  is  too  well  established  to  admit 
of  a  doubt.  Only  the  males  are  provided  with  them,  and  no 
matter  how  large  they  may  be,  they  grow  to  their  full  size  in  twelve  or 
fourteen  weeks.  On  the  young  moose  one  year  old  they  are  merely 
short  knobs ;  they  increase  in  size  afler  each  annual  shedding,  and  aftsr 
the  fourth  year  become  palmated,  and  may  be  termed  full  grown  about 
the  fifth  year.  The  palms  are,  in  the  widest  part,  on  a  moderate  sized 
male,  about  eleven  inches  wide,  the  space  between  the  roots,  six  or 
seven  inches.  A  very  large  pair  measures  over  five  feet  between  the 
tips,  and  will  wei8;h  60  or  70  pounds.  They  begin  to  sprout  in  April 
and  fall  off  in  February.  It  is  said  that  their  growth  is  complete  in 
August,  when  the  velvet  peels  off,  and  they  aw  then  white,  but  after- 
wards become  brown  or  yellow.  From  one  to  three  points,  or  short 
prongs,  are  added  to  the  palms  each  year,  so  that  the  age  of  the  animal 
is  not  indicated  by  the  number  of  these  prongs  as  is  generally  supposed. 
In  fighting  with  each  other,  they  use  both  horns  and  feet ;  but  in  con- 
tending with  dogs,  only  the  latter,  with  which  they  strike  tremendous 
blows.  Their  pace  is  a  long  swinging  trot,  which  thej  can  keep  up  for 
several  hours  in  succession."  A  wounded  moose  is  a  very  dangerous 
antagonist  to  approach  unprepared.  By  an  eye  witness  I  was  told  of 
a  case  in  point  A  shantyman,  on  the  Black  Kiver,  at  some  place  above 
Pembroke,  ran  out  in  sight  of  a  number  of  his  comrades  close  to  the 
shanty,  with  a  single  barrelled  muzzle-loader,  and  fired  at  and  severely 
wounded  a  large  bull  moose.  Seeing  the  animal  wounded,  he  ran  up  to 
him  with  an  empty  gun,  when  the  moose  rushed  at  him,  knocked  him 
down  with  a  blow  from  one  of  his  front  feet,  and  before  his  friends  could 
effectually   interfere,  the   furious  animal   trampled  and  pounded  the 
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onforhinate  man  to  deathl  I  have  heard  also  of  instances  where 
hunters  have  been  treed  by  wounded  moose  ;  and  of  one  incident  where 
a  hunter  escaped  by  dodging  around  a  large  tree  until  he  got  a  second 
charge  into  his  gun  to  administer  the  quietus.  To  shoot  a  moose  in 
December  or  in  the  middle  of  January,  when  he  strides  proudly  along 
beneath  the  weight  and  dignity  of  his  lordly  crown,  and  when  he  is  fat 
and  heavy,  is  something  of  which  a  sportsman  may  well  feel  proud ;  but 
to  slaughter  the  unfortunate  animals  in  the  latter  end  of  February  or 
March,  when  the  females  are  heavy  with  young  and  the  males  are 
hornless  and  lean,  is  a  species  of  assassin  work  which  ought  to  be 
summarily  put  down  by  the  strong  arm  of  the  law,  if  men  are  not 
ashamed  oi  such  culpable  and  inhuman  butchery.  The  inoose,'which  at 
one  time  was  found  in  abundance  in  all  the  northeastern  States  of 
America,  at  present  holds,  says  Parker  Gilmore,  '^  a  short  leased 
existence  in  the  northern  portions  of  the  State  of  Maine.'*  They  are 
also  in  deci*easing  numbers  to  be  met  with  in  Nova  Scotia  and  New 
Brunswick,  and  in  various  parts  of  the  North- West.  Although 
diminishing  every  year,  they  are  comparatively  plentiful  far  back  on 
the  north  side  of  the  Ottawa  River  throughout  its  entire  length,  and  in 
some  localities  far  west  on  its  southern  side.  In  the  country  lying  to  the 
south  of  James'  Bay  and  stretching  westward  to  Lake  Winnipeg,  this 
giant  deer  can  be  found  in  greater  abundance  than  in  any  other  portion 
of  the  American  continent.  Moose  are  also  found  in  considerable 
abundance  in  the  country  bordering  on  the  St  Lawrence  below  Quebec, 
particularly  in  the  Labrador  region.  Audubon  says  the  moose  grows  to 
the  height  of  twenty  hands.  Others  say.  that  they  grow  even  much 
taller  than  that.  The  moose  of  Labrador  are  much  smaller  than  those 
of  the  State  of  Maine,  or  Canada  proper,  owing,  doubtless,  to  the  severe 
winter  and  sparse  vegetation  of  the  former  locality.  The  moose  when 
captured  young  is  easily  domesticated  and  grows  quite  tame  and  docile  ; 
but  the  restraints  of  civilization  do  not  seem  to  agree  with  him,  and  after  a 
few  yeara'  confinement  he  pines  away  and  dies.  In  a  park  of  sufficient  size, 
well  supplied  with  hardwood  bush  and  swamp,  and  well  watered, 
doubtless  the  animal  would  thrive.  In  a  state  of  domestication  the 
moose  has  been  trained  to  harness,  but  does  not  like  it,  yet  when  it  pleases 
him  to  stretch  out  into  a  trot  he  is  exceedingly  fleet.     I  have  frequently 
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Been  the  young  bull  moose,  one  of  the  two  owned  by  our  late  Governor- 
General,  the  Marquis  of  Lome,  harnessed  to  a  carriage  ;  but,  although 
he  could  be  induced  to  step  out  into  a  pretty  decent  trot  by  a  little 
forcible  persuasion  with  the  whip,  he  did  not  take  kinily  to  the  slavery 
and  sometimes  used  to  lie  down  with  his  neck  at  full  stretch,  to  show 
his  repugnance  to  the  idea  of  being  turned  into  a  horse,  a  transformation 
83arcely  possible  in  an  animal  so  much  resembling  a  gigantic  ass.  The 
male  and  female  moose  to  which  I  have  referred,  have  been  taken  to 
the  Highlands  of  Scotland  by  Lord  Lome,  but  I  am  sorry  to  hear  that  the 
bull  has  died  in  his  new  home.  No  member  of  the  deer  family  makes  finer 
venison  than  does  the  moose.  The  flesh,  notwithstanding  its  being 
somewhat  coarse  in  grain,  is  juicy  and  tender,  and  has  a  rich  gamey 
flavour ;  and  the  fat,  which  is  abundant  when  the  animal  is  in  good 
condition,  is  beautifully  clear  and  white.  A  delicacy,  which  only  the 
moose  hunter  can  enjoy,  is  the  marrow  from  the  shank  bones  cooked 
immediately  after  the  animal  has  been  killed.  I  shall  finish  my 
description  of  the  moose  with  the  following  quotation  from  Parker 
Gilmore : — 

"  The  Virginian  deer,  the  fallow  deer,  the  wapiti,  and  the  red  deer, 
are  to  me  perfect  in  shape,  graceful  in  their  movements  and  ornamental 
to  the  landscape ;  but  the  moose,  on  the  other  hand,  with  his  short,  thick 
neck,  asinine  head,  protruding  eyes,  heavy,  broad  ears,  tremendous 
antlers,  long,  awkward,  powerful  legs  and  disproportionate  withers, 
looking  even  higher  than  they  are,  from  the  mane  that  surmounts  them, 
can  never  be  considered  by  an  impartial  judge  but  an  awkward  and 
clumsy  brute.  Of  all  the  ruminants  of  the  American  continent,  the 
moose  is  the  tallest.  I  doubt  not  that  a  stall-fed  ox  can  be  made  to 
weigh  as  heavy,  but  not  to  attain  the  stature  ;  and  on  this  continent,  as 
well  as  others,  it  is  really  a  duty  that  the  legislatures  of  the  various 
states  and  provinces  owe  to  the  country  at  large  to  pass  and  enforce 
such  laws  as  will  prevent  his  annihilation." 

In  any  section  of  the  country  in  which  the  Virginian  deer  abound, 
moose  are  seldom  ,  present  It  is  said,  and  I  believe  truly,  that  the 
moose,  large  and  powerful  as  he  is,  is  unable  to  withstand  the  lithe  and 
vigoui'ous  attack  of  the  active  and  sharp  homed  buck  of  the  smaller 
species.     In  the  fall  of  the  year,  under  the  natural  impulses  incidental  to 
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the  season,  despei^te  battles  take  place  between  the  males.  These 
conflicts,  however,  do  not  as  often  terminate  fatally  as  the  struggles 
between  the  males  of  the  smaller  species,  the  broad,  blant  horns  of  the 
great  elk  not  being  so  well  adapted  to  the  purpose  of  inflicting  dangerous 
wounds  as  the  sharp-pointed  antlers  of  the  former. 

The  woodland  caribou,  (Rangifer  caribou  Aud.  and  Bach.)  or 
reindeer,  inhabits  Labrador  and  northern  Canada,  and  thence  may  be 
found  south  to  Nova  Sco+ia,  New  Brunswick  and  Newfoundland,  the 
northern  part  of  the  State  of  Mdine  and  Lower  Canada^  on  both  sides  of 
the  St.  Lawi-ence  ;  thence  westerly  in  the  country  north  of  Quebec  to 
the  rear  of  Lake  Superior.  It  never  migrates  towards  the  north,  but 
makes  its  migration  in  a  southerly  direction. 

The  following  is  the  description  given  of  this  deer  by  Audubon : 
"  Larger  and  less  graceful  than  the  com  Lion  A  merican  deer,  body  short  and 
heavy,  neck  stout,  hoofs  thin  and  flattened,  broad  and  spreading,  excavated 
or  concave  beneath,  accessory  hoofs  large  and  thin,  legs  short,  no 
glandular  opening,  and  scarcely  a  perceptible  inner  tuft  on  the  hind  legs, 
nose  somewhat  like  that  of  a  cow,  but  fully  covered  with  soft  hairs  of  a 
somewhat  moderate  length,  no  beard,  but  on  the  under  side  of  the  neck 
a  line  of  hairs  about  four  inches  in  length,  hanging  down  in  a  longi- 
tudinal direction,  ears  small,  blunt  and  oval,  thickly  covered  with  hair 
on  both  surfaces.  Horns  one  foot  three  and  a  half  inches  in  height, 
slender,  one  with  two  and  the  other  with  one  prong,  prongs  about  five 
inches  long,  hair  soft  and  woolly  underneath  the  longer  hairs,  like  those 
of  the  antelope,  ciimped  or  waved,  and  about  one  to  one  and  a  half 
inches  long.  At  the  roots  the  hairs  are  whitish,  then  become  brownish 
grey  and  at  the  tops  are  light  dun-grey,  i^hiter  on  the  neck  than  else- 
where, nose,  ears  and  outer  surface  of  l6gs  brownish,  a  slight  shade  of 
the  same  tinge  behind  the  forelegs,  hoofs  black,  and  throat  dull  white,  a 
faint  whitish  patch  on  the  side  of  the  shoulders,  foieliead  a  brownish 
white,  tail  white  ^ith  a  shade  of  brown  at  the  root  and  on  the 
whole  upper  surface,  outside  of  legs  brown,  a  band  of  white  around  all 
the  legs,  adjoining  the  hoofs,  and  extending  to  the  small  secondary  hoofs, 
horns  yellowish  brown,  worn  white  in  places."  This  desciiption  is  all 
very  well,  and  in  the  main  i)oints  correct.  The  rather  arbitrary 
dimensions  given  of  the  horns  are  scarcely  borne  out,  or  corroborated 
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l)y  the  practical  naturalist  known  as  the  hunter.  The  horns  measured 
by  Audubon  for  this  description  were  very  likely  those  of  a  female, 
which  are  much  smaller  than  the  antlers  of  the  male.  Here,  before  you, 
ai*e  two  sets  of  horns  of  the  woodland  caribou,  both  of  which  came  from 
the  vicinity  of  the  Kakabonga  Lake,  above  the  Desert,  on  the  Garineau 
River.  They  are  singularly  dissimilar  in  appearance ;  and,  from  the 
size,  I  judge  that  both  belong  to  male  heads.  I  saw  a  pair  of  caribou 
horns  some  years  ago  in  the  possession  of  Mr.  Hiram  Robinson  of  this 
city,  which  were  very  much  larger,  more  massive  and  wide  spreading, 
and  had  manf  more  and  longer  prongs  than  either  of  these.  The  height 
of  a  full  grown  woodland  caribou  is  about  four  and  a  half  feet,  and 
-its  weight  about  three  hundred  and  fifty  pounds.  Large  bucks  are 
occasionally  met  with  nearly  four  hundred  pounds  in  weight.  The  food 
of  the  caribou  consists  of  mosses,  lichens  and  creeping  plants  found  in 
the  swamps  in  summer,  and  in  search  of  which,  and  certain  grasses,  it 
paws  up  the  snow  with  its  broad  hoofs  in  winter.  The  flesh  when  fat  is 
most  delicious,  but  when  lean  it  is  dry  and  insipid.  The  skin  when  tanned, 
is  made  into  moccasins,  and  in  the  raw  state  is  used  in  the  manufacture 
of  snowshoes.  It  is  fine,  thin,  tough  and  durable.  The  caribou  is  the 
fleetest  of  American  deer.  In  galloping  he  makes  most  extraoixiinary 
bounds.  As  a  trotter,  the  slow-going  2.15  horses  attempting  to  compete 
with  him  would  be  simply  nowhere.  Like  his  useful  congener — some 
authorities  believe  them  to  be  of  the  same  species — the  reindeer  of 
Northern  Europe,  the  caribou  is  possessed  of  great  powers  of  endurance, 
often  escaping  from  the  Indian  hunters,  after  the  fatigue  and  starvation 
insei^arable  from  four  or  five  days  of  a  continued  following-up  hunt. 
When  the  hunted  animal  gets  upon  glare  ice,  over  which  he  can  trot  at 
a  rate  double  that  of  the  fleetest  skater,  the  hunter  is  obliged  to  give  up 
the  chase.  The  caribou  is  a  shy  and  exceedingly  wary  animal,  and. 
most  difficult  to  still-hunt ;  neither  can  he  be  successfully  hunted  in  deep 
snow,  he  being  enabled  to  go  over  its  surface  upon  his  broad,  flat  hoofs 
like  a  hare.  So  far  as  I  have  been  able  to  learn,  it  is  only  time  lost 
to  hunt  the  caribou  with  dogs.  The  hounds  might  follow  the  scent,  but 
they  would  scarcely  ever  be  in  at  the  death,  as  it  is  a  pretty  well  known 
fact  that  dogs  cannot  drive  them  to  water.  They  are,  however, 
successfully  still-hunted  by  Indians,  and  also  by  white  hunters  skilled 
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in  the  craft.  Large  numbers  of  them  are  sometimes  slaaghtered  when 
discovered  swimming  across  a  lake  or  river  in  their  migrations.  I 
have  heard  of  a  camp  of  Indians  killing  fourteen  in  a  few  minutes  as 
they  were  crossing  the  River  des  Li^vres.  The  caribou  is  still  to  be 
found  in  considerable  numbers  on  the  last  named  river  as  close  as  sixty 
or  seventy  miles  from  its  confluence  with  the  Ottawa;  also  on  the 
Gatineau  River  above  the  Desert,  and  in  more  limited  numbers  above 
Pembroke,  in  the  neighbourhood  of  Black  River,  and  on  the  shores  of 
Lake  Nipissing.  They  are  also  plentiful  on  both  sides  of  the  St. 
Lawrence,  beyond  Riviere  du  Loup,  below  Quebec,  and  are  quite 
abundant  on  the  northern  shores  of  Lake  Superior.  While  we  have  no 
historical  record  of  the  woodland  caribou  ever  having  been  found  in 
any  considerable  numbers  on  the  south  shore  of  the  Ottawa,- 1  think 
there  can  be  little  doubt  of  its  having  been  quite  plentiful  in  the  past  on 
the  north  side  of  the  stream  within  a  few  miles  of  its  banks.  Strayed 
members  of  the  family  have  been,  to  my  own  knowledge,  seen  on  the 
south  side  of  the  Ottawa,  one  having  been  killed  at  L'Orignal  about 
twenty-five  years  ago.  In  such  cases  they  had  evidently  strayed  from 
the  north  side,  which  has  always  been  their  natural  habitat.  The 
caribou  migrates  in  herds  of  from  ten^  to  one,  two,  and  four  hundred ; 
and  it  is  a  notable  fact  that  a  concealed  hunter,  with  the  wind  in 
his  favour,  if  he  does  not  show  himself,  has  ammunition  enough,  a 
good  rifle,  and  .is  the  right  man  in  the  place,  can  slaughter 
a  whole  herd.  Under  ordinary  conditions,  the  caribou  is  the  most 
difficult  to  approach  of  all  deer,  but  when  accidentally  encountered, 
under  circumstances  such  as  I  have  mentioned,  the  animals  seem  to  be 
completely  panic  stricken  and  unable  to  make  any  attempt  to  escape. 

The  wapiti  (Cenms  canadensis  Erxleben)  is  not  only  the  most 
noble  specimen  of  the  genus  in  America,  but  by  far  the  most  beautiful 
and  stately  animal  of  the  deer  tribe  in  the  world.  No  animal  known 
to  naturalists  carries  such  a  majestic  and  symmetrical  set  of  horns.  In 
this  feature  the  wapiti  far  surpasses  the  great  Sambur  of  India,  and  the 
red  stag  of  the  British  Islands.  A  large  male  will  weigh  between  eight 
hundred  and  one  thousand  pounds ;  the  female,  when  full  grown  and 
fat,  weighing  upwards  of  seven  hundred  pounds.  The  form  of  this 
noble  animal  is  exceedingly  compact,  strongly  built  and  graceful ;  the 
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only  apparent  drawback  to  its  perfect  beauty  being  the  disproportionate 
shoi-tness  of  the  tail.  A  large  stag  wapiti  stands  seventeen  hands  higb^ 
equal  to  the  height  of  a  large  horse.  The  colour  is  yellowish  brown » 
verging  towards  a  dark  glossy  brown  about  the  bead  and  shoulders^ 
belly  brown,  and  a  yellowish-white  patch  on  each  hind  quarter.  The 
horns,  however,  constitute  the  greatest  point  of  beauty  in  the  Wapiti. 
Antlers  have  bedn  frequently  met  with  measuring  upwards  of  six  feet 
from  the  burr,  around  the  beam,  to  the  highest  point,  ornamented  with 
four  formidable  brow  antlers,  two  over  each  eye,  each  eighteen,  and 
sometimes  twenty-four  inches  long,  curved  upward  and  elegantly 
tapering  and  smooth  at  the  points.  The  other  prongs  or  tines  range 
from  one  foot  to  eighteen  inches  in  length  and  are  nicely  graduated  to 
fine  points,  as  if  they  had  been  ai*tificially  tapered  and  polished.  The 
horns  shoot  upward  with  a  graceful  and  commanding  sweep,  and  are 
remarkable  for  the  almost  uniform  regulaiity  of  their  growth.  The 
largest  stag  of  the  Scottish  Highlands  would  appear  but  a  mere  fawn 
standing  beside  a  peerlessly  crowned  full  grown  stag  of  Canada.  The 
monarch  of  the  Highland  glens  seldom  reaches  more  than  four  hundred 
and  twenty-five  pounds  in  weight,  while  his  giant  American  congener 
turas  the  scale  at  more  than  double  that  weight.  The  wapiti — long 
misnamed  an  elk — was  formerly  quite  numerous  in  the  Ottawa  Valley. 
In  contradistinction,  to  the  caribou  and  the  moose,  he  was  found  more 
generally — though  not  exclusively — on  the  southern  shore  of  the  river. 
One  hundred  years  ago,  these  animals  were  still  present  in  considerable 
numbers  in  the  County  of  Carle  ton,  the  hard- wood  forests  of  which 
were  their  favourite  haunts.  The  horns  of  the  Wapiti  are  still  quite 
frequently  turned  up  by  the  plough  in  the  vicinity  of  the  City  of  Ottawa. 
I  have,  when  a  boy,  often  found  them  in  the  woods  around  the  Village 
of  Richmond,  lying  upon  the  surface  of  the  ground,  in  such  a  fair  state 
of  preservation  as  to  clearly  indicate  that  not  very  long  before  those 
majestic  animals  must  have  been  natives  of  our  immediate  neighbour- 
hood. This  specimen  of  a  wapiti  horn,  which  I  now  show  you,  was 
found  near  Eastman's  Springs,  in  the  Township  of  Gloucester ;  and, 
about  eight  years  ago,  a  much  larger  and  more  perfect  fragment  was 
found  on  the  farm  of  Mr.  Robert  J.  Hi u ton,  within  two  miles  of  the 
city  limits.     Both  of  thes^  specimens,  and  others  which  I  have  seen,  by 


Digitized  by  VjOOQIC 


109 

their  size,  indicate  that  the  wapiti  of  this  part  of  Canada  reached  the 
largest  size  attained  by  the  species.  Mauy  naturalists  imagine  that  the 
last  occurrence  of  the  wapiti  in  this  neighbourhood  dates  back  to  a 
period  comparatively  remote.  This,  however,  is  not  the  case,  as  facts, 
more  conclusive  than  even  the  finding  of  their  horns,  can  be  adduced  in 
proof  of  those  animals  having  been  numeroiis  here  less  than  one  hundred 
years  ago.  Mr.  Rice  Honeywell,  one  of  the  earliest  settlera  in  thia 
r^on,  jKwitively  affirms  that  within  the  last  seventy  years,  he  has  seen 
the  wapiti  both  alive  and  dead  on  the  old  Thompson  farm,  within  four 
miles  of  the  City  of  Ottawa.  Mr.  Honeywell  knows  well  the  difference 
between  a  wapiti  and  a  moose,  as  he  frequently  saw  many  of  the  latter 
in  the  9ame  locality.  This  brings  the  period  of  the  existence  of  the 
wapiti  in  this  locality  closer  than  has  been  generally  supposed.  The 
wapiti  can  be  "  still  hunted  "  successfully,  being  less  vigilant  and  much 
more  easily  appvoacKed  than  any  other  variety  of  deer.  In  the  North- 
West  the  Indians  ride  in  amongst  them,  keeping  well  down  on  the 
necks  of  their  horses,  and  thus  frequently  succeed  in  killing  a  herd  of 
eight  or  ten  in  a  few  minutes.  A  wounded  wapiti  is  a  dangeroua 
auiuial  to  approach  unprepared,  as  many  a  hunter  has  found  out  to  his 
cost. 

The  cutting  down  of  the  forests,  the  progress  of  settlement  and  the 
resistless  march  of  civilization  have  driven  these  noble  animals  out  of 
their  old  haunts.  The  race  in  this  neighbourhood  was  by  no  meana 
exterminated,  for  there  were  then  but  few  hunters,  and  the  appliances 
of  slaughter  were  of  a  much  more  primitive  description  than  the  arms 
of  precision  of  the  present  day.  Eifles  in  Canada  were  unknown  in  the 
days  of  the  wapiti,  and  the  weapons  of  the  Algonquin,  the  Irofi[uois  and 
the  Abenakis  were  then  the  bow  and  arrow.  Like  the  Indian  himself, 
with  his  war-paint  and  scalping  knife,  the  wapiti,  before  the  aggressive 
strokes  of  the  axe,  has  had  to  travel  towards  the  setting  sun,  and'he  is 
now  only  to  be  found  in  Canada,  in  any  great  numbers,  in  the  country 
around  the  north  and  south  forks  of  the  Saskatchewan.  Parker 
Gilmore,  a  famous  sportsman,  and  a  naturalist  of  no  mean  order,  says : 
"  I  do  not  think,  from  the  information  I  have  been  able  to  obtain  from 
searching  old  authorities  who  have  written  on  the  fauna  of  North 
America,  that  the  range  of  the  wapiti  ever  extended  eastward  to  the 
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Atlantic  seaboard ;  but  that  their  habitat  commenced  with  the  prairie 
country,  say  Illinois  or  Indiana.  However,  these  States  have  long 
ceased  to  know  them ;  for,  like  other  large  game,  they  have  rapidly 
retired  before  the  tide  of  immigration.  The  upper  waters  of  the 
Missouri  and  the  plains  around  the  forks  of  the  North  and  South 
Saskatchewan,  are  where,  at  present,  this  mammoth  stag  will  be  found 
most  abundant."  The  stag  of  Canada,  like  the  caribou,  is  essentially 
gregarious,  the  herds  frequently  numbering  hundreds.  Those  truly 
grand  animals,  year  after  year,  are  growing  scarcer.  The  skin-hunter 
and  the  repeating  rifle  are  doing  their  deadly  work  amongst  them  ;  and 
th^  time  will  shortly  arrive,  if  legislatures  in  Canada  and  the  United 
States  do  not  forthwith  grasp  the  required  work  of  protection  with  a 
strong  and  relentless  hand,  when  this  stately  ornament  of  forest  and 
prairie  shall  have  left  las  last  shed  antlers  to  tell  the  people  of  no  distant 
day  of  the  folly  and  improvidence  which  deprive  them  of  a  woodland 
glory  of  which  any  country  ought  to  be  proud. 

The  Virginian,  or  red  deer  (Cariacus  vi/rginianus,  (Bodd.)Gray),  our 
common  species,  is  one  of  the  most  graceful  and  beautiful  of  deer. 
Generally  speaking  the  males  only  have  horns.  I  have  seen,  however, 
within  the  last  three  years,  two  does  brought  to  the  Ottawa  market 
each  of  which  had  horns  somewhat  resembling  the  antlers  of  a  spike- 
horned  deer,  and  although  the  time  was  late  in  the  season  the  velvet 
still  remained  on  the  horns.  These  aL*e  the  only  instances  in  which  I  have 
noticed  horns  on  the  female  of  this  species.  In  form  the  Virginian  is 
the  most  elegant  of  all  the  North  American  deer.  The  following  correct 
description  is  from  Billings'  "  Canadian  Naturalist  and  Geologist "  : — 
^*  It  has  a  long,  tapering,  pointed  head  and  large  lustrous  blueish  black 
eyes.  The  legs  are  slender  and  well  formed,  and  in  proportion  to  their 
size  possessed  of  prodigious  muscular  strength,  while  the  body  is 
moderately  stout  and  flexible.  The  horns  are  not  large,  .but  they  aro 
well  aimed  with  strong  and  sharp  spikes.  They  are,  near  the  base,  bent 
backwards  and  in  the  upper  part  turned  forward.  They  are  usually 
cylindrical,  but  they  are  also  sometimes  met  with  a  good  deal  palmated. 
They  vary  much  in  size  and  shape  in  diflerent  individuals.  The  prongs 
Are  round,  conical,  sharp  and  directed  upwards.  Situated  partly  on  the 
inside  of  each  horn  near  the  base  there  is  a  short  brow  antler  on  most 
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of  tho  specimens.  A  large  pair  of  horns  weighs  tfbout  six  pounds,  but 
there  are  few  over  four  or  five  pounds  in  weight."  "  The  colour  of  this 
animal  varies  with  the  seasons ;  in  the  autumn  and  winter  it  is  blueish 
gray ;  in  the  spring  reddish,  becoming  blueish  in  the  fall.  Beneath  the 
chin,  throat,  belly,  inner  side  of  legs  and  under  side  of  tail  white.  The 
fawns  are  at  first  red,  and  spotted  with  white  along  the  sides.  In  the 
autumn  of  the  first  year  they  lose  the  white  spots,  and  thereafter  are 
the  colour  of  the  old  ones.  The  hair  is  flattened  and  angular,  that  upon 
the  under  side  of  the  tail  long  and  white.  The  average  length  of  this 
species  is,  from  the  nose  to  the  root  of  the  tail,  five  feet  four  inches, 
length  of  the  tail  without  the  hairs,  six  or  seven  inches,  with  the  hairs 
upwards  of  one  foot.  The  females  bi-ing  forth  in  May  or  June,  one  or 
two,  rarely  three  at  a  birth." 

Occasionally  specimens  of  this  deer  are  found  of  a  pure  white  colour, 
with  the  pink  shade  in  the  eye  denoting  the  albino.  I  have  seen  two 
or  three  marked  with  irregular  patches  of  white  on  various  parts  of  the 
body.  On  one  occasion,  a  few  years  ago,  I  shot  a  fine  buck  at  Hemlock 
Lake,  in  the  County  of  Ottawa,  in  the  skin  of  which  white  hairs  predo- 
minated so  much  as  to  give  the  animal  quite  a  white  appearance.  A 
large  doe  was  brought  down  by  another  of  the  party  on  the  same  day 
with  precisely  the  same  peculiarity.  A  few  years  ago  Mr.  Neil  Morrison, 
of  thia  city,  had  a  magnificent  white  buck  carrying  a  fine  pair  of  horns. 
As  a  luMts  natures  in  the  animal  creation,  of  extraordinary  el^ance  and 
beauty,  this  lovely  specimen  was  unrivalled.  The  pure  and  uniform 
whiteness  of  his  skin  was  almost  beyond  belief.  This  rare  and  valuable 
specimen  was  caught  in  deep  snow,  when  almost  three  years  old,  about 
thirty  miles  up  the  Gatineau  Eiver.  It  afterwards  came  into  the 
possession  of  the  Hon.  R.  W.  Scott,  who  kept  it  with  a  number  of  red 
deer  in  a  park  for  some  time,  where  it  ultimately  died.  If  a  deer  be 
killed  in  watet  during  the  interval  of  the  red  coat,  say  from  June  until 
the  middle  of  August,  the  carcase  will  sink  to  the  bottom.  At  all  other 
seasons  the  •  dead  body  will  float.  From  recent  accounts  given  by 
sportsmen  in  Forest  and  Stream  and  in  the  American  Fields  we  learn 
that  the  largest  male  of  the  Virginian  species  has  been  found  to  weigh 
something  over  three  hundred  pounds  gross  weight ;  while  in  the  latter 
journal  of  January  16th,  1884,  it  is  stated  by  Mr.   Cyrus  Butler,  of 
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Anna,  Illinois,  that :  "  The  Virginia  deer  of  the  Pacific  States  are  smaller 
than  those  of  the  same  latitude  in  the  Central  and  Sastern  States  ;  and 
1  do  not  think  that  the  deer  of  Texas  will  average  more  than  one  half 
of  the  weight  of  the  deer  of  Wisconsin  and  Michigan.  From  all  1  can 
learn  on  the  subject  it  seems  that  the  Virginian  deer  of  the  Western 
States  are  smaller  than  those  of  the  same  latitude  in  the  Eastern  States  ; 
and  it  is  certainly  true  that  the  further  south  we  go  the  smalbr  we  find 
the  deer."  A  beautifully  formed  variety  of  this  species  is  called  the 
"  spike-horn."  This  lovely  animal,  although  identical  in  colour  and 
habits  with  the  branching-horned  type  of  the  species,  is  much  rounder, 
shorter  and  thicker  in  body,  and  has  a  more  el^antly  shaped  head. 
The  true  spike-homed  deer  has  straight,  sharp  antlers,  from  six  inches 
to  a  foot  in  length,  setting  backwards  like  the  horns  of  the  African  oryx, 
which  i-enders  him  a  foimidable  and  generally  victorious  antagonist  in 
the  periodical  combats  which  take  place  between  the  male  knights 
errant  of  th6  deer  tribes.  These  conflicts  are  often  desperate  and' 
protracted.  I  have  seen  a  space  in  the  woods  fully  one  quarter  of  an 
acre  in  size,  after  a  light  snow  in  November,  all  trampled  over,  the  soil 
torn  up,  and  small  dead  trees  uprooted  in  all  directions,  as  the  evidences 
of  one  of  these  fierce  battles  of  chivalry.  I  was  told  by  a  "  still-hunter," 
on  the  Madawaska  River,  who  killed  one  hundred  and  fifty  deer  in  one 
season,  (how  i^  that  compared  with  the  milder  and  less  sanguinary  mode 
of  dog  hunting?)  that  during  the  same  year  he  came  upon  two  largo 
bucks  in  the  act  of  fighting,  and  getting  easily  within  thirty  yards, 
killed  both.  In  such  conflicts  the  animals  occasionally  get  their  horns 
interlocked  beyond  the  power  of  extrication,  and  both  die  of  starvation 
as  a  rule.  I  have  se?n  two  heads  interlocked,  facing  each  other,  so 
tightly  that  a  strong  man  could  not  separate  them.  I  am  indebted  to 
Mr.  James  Fletcher  for  a  copy  of  the  London  Field,  containing  the 
photograph  of  a  head  of  the  most  extraordinarily  shaped  liorns  which  I 
have  yet  seen.  The  same  paper  contain^  another  photograph  of 
two  heads  with  the  horns  interlocked  together,  side  by  side,  while 
fighting.  They  were  fastened  to  each  other  in  such  a  firm  manner  that 
nothing  but  the  shedding  of  the  boms  could  have  freed  them.  When 
found  the  prisoners  were  alive  and  in  good  condition.  In  both  cases 
the  animals  were  of  the  virginian  species.     This  beautiful  deer  is  found 
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in  all  parts  of  the  valley  of  the  Ottawa,  and  between  the  Ottawa  and 
St.  Lawrence,  in  such  places  as  the  hardwoods  and  swamps  are  large 
enough  to  afford  them  shelter.  They  roam  through  the  hardwoois  and 
hemlock  ridges  in  summer ;  and  establish  their  yards,  if  possible,  in  a 
tamaiack  swamp  in  winter.  About  thirty  years  ago  I  saw  a  deer  yard 
stretching  from  Bearbrook  away  beyond  the  Castor  River,  in  the  Town- 
ship of  Osgoode.  It  must  have  been,  at  least,  four  miles  square,  and 
must  have  contained  hundreds  of  deer.  This  yard  was  complet-ely 
intei-sected  by  paths  branching  off  in  every  direction,  and  beaten  hard 
enough  to  carry  a  horse.  Deer  yards  may  be  found  in  the  same  section 
of  the  country  still ;  but  like  the  red-skinned  herds  of  woodland  beauties 
which  formerly  made  the  wilderness  glorious,  they  have  been  perceptibly 
growing  smaller  and  smaller,  and  a  well  beaten  deer  yard  of  ten  acres 
in  extent  within  twelve  miles  of  Ottawa  is  to-day  no  mean  represen- 
tative of  the  widely  trodden  haunts  of  the  Virginian  deer  in  the  near 
past.  The  multiplication  of  hunters,  superinduced  by  arms  of  precision, 
and  the  expertness  acquired  by  practice  in  volunteer  companies — but 

above  all,  the  lawless  assassins  who  slaughter  them,  male  and  female 

• 

old  and  young,  on  the  crust  during  deep  snow — have  tended,  legally 
and  illegally,  to  do  more  than  decimate  the  magnificent  denizens  of  the 
forests  surrounding  the  City  of  Ottawa.  The  unavoidable  clearing 
away  for  agricultural  purposes^  and  the  culpable  destruction  by  bush 
tires  of  the  forests  in  many  places,  have  driven  the  deer  back  to  more, 
distant  haunts.  The  wolf  too,  although  not  a  bit  more  sanguinary  in 
his  destructive  instincts  than  the  lawless  crust  hunter,  has  done  his 
share  in  thinning  out  the  deer  in  the  valley  of  the  Ottawa.  Still,  it  is 
astonishing  to  know  that,  notwithstanding  all  these  adverse  influences, 
there  are  yet  large  numbers  of  them  on  both  sides  of  the  Ottawa  River, 
and  in  the  forests  boidering  upon  its  many  large  tributaries.  In  summer 
the  Virginian  deer  delights  to  hang  around  clearings  for  the  purpose  of 
feeding  on  grass,  clover,  turnips  and  potatoes.  In  former  times  many 
of  them  were  killed  from  scaffolds  by  night  watchers  in  turnip  and 
potato  fields.  I  have  not  time  to  give  a  description  of  the  various 
modes  of  deer  hunting.  As  a  sportsman,  I  would  scorn  to  refer  in  a 
descriptive  manner  to  fire  hunting  or  crust  hunting.  Of  the  two 
legitimate  methods,  still  hunting  and  hound  hunting,  I  prefer  the  latter 
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on  the  runway  system,  as  less  destructive  and  more  lively  and  full  of 
sport  than  the  former.  To  me,  with  the  glorious  music  of  the  dogs 
ringing  and  re-echoing  through  the  woods,  there  is  more  genuine  sport 
and  more  true  skill  required  in  striking  a  buck  on  the  "  full  jump  " 
with  a  single  bullet  than  in  doing  the  same  thing  in  any  other  style. 

No  hunter  with  whom  I  have  spoken,  nor  any  book  which  I  have 
read,  has  given  me  a  satisfactory  account  of  what  becomes  of  all  the  cast 
off  horns  of  our  common  deer.     I  am  aware  of  their  being  gnawed  and 
eaten  up  by  mice  und  other  rodents ;  but  during  the  period  when  the 
horns  are  falling  off,  from  the  first  to  the  sixth  or  seventh  of  January, 
it  is  a  very  rare  occun*ence  to  find  the  horn  of  a  deer,  and  much  more 
unusual  to  discover  both  horns  together.     Some  of  the  knowing  ones 
say  that  the  deer  buries  his  horns,  others  that  he  drops  them  in  water, 
and  others  still,  that  the  does  eat  them.     No  proof  has,  however,  been 
adduced  that  any  one  of  these  conjectures  is  correct.     Although  it  is 
a  common  thing  to  find  the  shed  antlers  of  the  wapiti  on  the  prairies 
and  in  other  places,  the  whereabouts  of  the  cast  off  horns  of  the 
Virginian  deer  has  not  yet  been  discovered.     This  is  a  point  in  natui*al 
history  upon  which  we  still  want  light.     It  is  a  strange  and  mysterious 
provision  in  the  economy  of  nature  that  the  periodical  growth  of  a  deer's 
horns — even  the  ponderous  antlers  of  the  moose  or  the  wapiti — should 
involve  only  an  extraordinary  forcing  process  of  little  more  than  four 
months.     Shortly  after  the  dropping  off  of  the  horns  the  new  ones 
begin  to  appear.     The  growth  is  slow  at  first  until  the  setting  in  of  the 
warm  spring  weather,  when  it  is  exceedingly  rapid.     About  the  middle 
of  August  they  are  full-grown,  when  they  are  covered  with   a  soft, 
velvety  skin,  which  the  animal  gets  rid  of  by  rubbing  them  against 
small  ti'ees,  never  against  large  ones.     About  the  first  of  October,  some- 
times earlier  in  the  season,  the  velvet  has  disappeared,  and  the  new 
antlers  may  then  be  seen  in  all  their  hardness  and  beauty.     The  animal 
may  then  be  said  to  be  in  his  finest  condition  and  at  his  heaviest  weight. 
A  male  Cariacns  virginianus  is  seldom  seen  on  the  first  day  of  January 
with  his  horns  on,  and  never  that  I  am  aware  of,  after  the  fifth  of  the 
same  month.     It  is  a  well  known  fact,  however,  that  the  moose  does 
not  lose  his  horns  until  later  in  the  se^tson.     I  have  seen  the  head  of  a 
moose  killed  in  January  of  the  i)ie3ent  year  with  horns  still  on,  and 
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without  any  appearance  indicating  their  likelihood  to  fall  off.  Here,  I 
imagine,  is  the  proper  place  to  refer  to  some  strange  peculiarities  and 
diversities  in  the  horns  of  the  common  deer.  It  is  difficult  to  account 
for  the  abnormal  growth  so  frequently  visible  in  the  antlers  of  these 
animals.  Some  naturalists  seem  to  think  that  such  irregularities  of 
growth  have  been  occasioned  by  injuries  received  by  the  horn  when  in 
its  ooft  and  pulpy  state.  If  such  were  tlie  case,  would  It  not  be  natural 
to  conclude  that  after  the  deformed  member  had  been  shed,  the  new 
horn  would  assume  its  natural  and  normal  shape  ?  This  cannot  be  said 
to  be  so.  This  head  which  I  now  show  you,  as  you  may  observe,  is  one 
of  the  most  singular  formation  ;  and  from  personal  observation,  I  know 
that  the  splendid  animal  that  carried  this  stiungely  abnormal  pair  of 
horns,  wore  his  crown  in  its  present  shape  year  after  year.  I  had  a  fair 
open  view  of  this  deer  the  year  before  that  in  which  he  was  killed,  near 
the  spot  where  he  was  shot,  and  I  particularly  remarked  this  singular 
looking  horn  growing  out  on  the  i-ight  side  of  his  head.  Here,  also,  are 
two  fine  heads  each  with  backward  lateral  prongs  of  a  style  seldom  seen* 
Both  have  been  taken  from  old  and  heavy  deer.  Abnormally  shaped 
horns,  as  far  as  I  know,  are  raroly,  pjrhaps  never,  seen  except  in  deer 
of  great  size  and  age.  This  is  my  experience.  I  have  frequently  seen 
very  old  bucks  of  the  virginian  species  with  immense  curved  beams 
with  only  one  or  two  blunt  and  worn  looking  prongs  on  either  side, 
and  others  of  similar  size  and  form  with  only  rudimentary  protubei-ances, 
indicating,  as  it  were,  where,  in  the  horns  of  former  and  moi*e  vigourous 
years,  the  prongs  that  had  been  accustome4i  to  grow.  Although  usually 
so,  it  is  not  always  the  largest  deer  which  cariies  the  largest  horuF. 
The  heaviest  and  largest  deer  I  ever  saw,  had  the  most  miserable  set  of 
attenuated  antlers  I  have  ever  seen  on  a  full  gi'own  deer.  On  the  other 
hand,  one  of  the  heaviest  pairs  of  horns,  which  have  yet  come  under  my 
notice,  was  taken  from  the  head  of  a  buck  of  not  more  than  one  hundred 
and  fifty  pounds  weight.  This  pair  which  I  now  show  you  is  perhaps 
the  largest  and  most  beautiful  that  any  one  present  has  seen.  The 
animal  from  which  they  were  taken  was  shot  many  years  ago  on  the 
Castor  River,  in  the  Township  of  Osgoode.  They  belong  to  Mr.  W.  H. 
Baldwin  of  this  city.  They  are  singularly  regular  in  shape,  and,  at  the 
same  time,  strangely  ii*regular  and  unlike  the  onlinary  antlers  of  the 
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Cariacus  virginianus.      To  a  certain   extent  they  are  palmated  and 

evidently  grew  upon  the  head  of  a  very  old  deer,  which  I  have  been 

told  was  a  complete  skeleton,  with  his  teeth  nearly  all  gone,  at  Hie  time 

he  was  killed.      Perhaps  some  gentleman   present  may  be   able  to 

enlighten  us  upon  the  <][uestion  of  abnormal  horns.     In  telling  you  the 

stoiy  of  what  I  have  learned  myself  about  the  deer  of  the  t)ttawa 

Valley,  I  have  aimed  at  telling  it  in  a  manner  likely  to  interest  the 

greater  number.     I  have  endeavoured  to  avoid  abstruse  technicalities, 

and    above    all    I  have    unwillingly    been    compelled    to    curb    my 

inclination  to  tell  you  the  Ihrilling  story  of  many  a  glorious  run,  and 

rehearse  the  tale  of  many  a  night  of  killing  happiness  around  the  cam]) 

fire,  where  battles  were  fought  over  again  and  memory  hung  around  us 

the  branching  antlers  of  many  a  woodland  king,  whose  trophied  heads 

can  be  found  in  more  than  one  house  of  the  dearly  loved  companions 

with  whom  I  have  so  often  pitched  the  tent  in  the  wilderness.     If  I 

have  succeeded  in  any  measure  in  either  instructing  or  interesting 

anyone  in  this  audience,  I  shall  proudly  feel  that  I  have  not  roamed  the 

woods,  stood  upon  the  runway,  listened  to  the  deep  and  matchless  music 

of  the  bounds,  or  drawn  the  rifle-tngger  amid  the  mighty  and  sublime 

solitudes  of  nature  in  vain. 

And  now  my  pleasant  task  is  done, 

The  frnits  of  many  a  glorious  run ! 

Stil)  springing  'mid  the  lambent  baze 

Which  circles  round  the  camp  fire's  blaze, 

Revealing  to  fond  memory's  eyes 

The  dear,  unrivalled  days  gone  by, 

When  limbs  were  lithe  and  arras  were  strong, 

And  life  one  gladsome  burst  of  song. 

Revealing  'mid  unfading  sheen 

"  The  Runway  "  in  the  forest  green — 

<<  The  antlered  monarch's  "  springing  bound. 

The  matchless  music  of  the  hound ! 

When  headlong  on  the  steaming  scent. 

With  instinct  true  as  steel,  he  went, 

The  gaze  into  the  spreading  track — 

The  breaking  twig,  the  rifle's  crack, 

The  quivering  limb,  the  closing  eye, 

The  fjrest's  dying  majesty. 

Dr.  Baptie  said  that  there  had  lately  been  a  discussion  in  Nature 
tending  to  show  that  the  deer  ate  their  shed  horns,  and  later  he  read 
some  extracts  giving  evidence  on  this  ix)int. 

Mr.  W.  L.  Scott  stated  that  the  buck  which  his  father  had  owned 
was  inrfecily  white,  and  after  being  kept  in  a  park  for  three  or  four 
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years,  died  of  some  throat  disease.  He  had  seen  heads  of  cariboi;  at 
Mr.  Allan  Gilmour's  with  the  horns  comiog  down  not  only  so  as  to 
hide  the  eyes  but  even  to  make  furrows  in  the  cheeks.  Referring  to 
the  spike-hom  deer,  he  alluded  to  the  similarly  antlered  oryx  of  Africa 
as  the  only  deer  that  attempted  to  resist  the  onslaught  of  the  lion. 

Prof.  Macoun  said  that  moose  were  very  plentiful  on  the  Peace 
River  in  1875,  and  that  8  lbs.  of  venison  per  man  per  diem  was  the 
ordinary  allowance  there.  He  described  some  experiences  at  Ste.  Anne 
des  Monts,  when  he  had  watched  caribou,  himself  unobserved,  and 
testified  to  their  intelligence,  their  dainty  habits  and  the  affection  shown 
between  mother  and  offspring.  He  disputed  Mr.  Lett's  distinction 
between  pot-hunting  and  legitimate  sport  as  illogical,  and  condemned 
both  alike  as  appertaining  to  man's  lower  natui*e.  He  had  seen  shed 
horns  of  deer  marked  with  the  teeth  of  rodents. 

Dr.  "Wicksteed  enquired  how  the  caribou  was  able  to  run  on  ice 
if  its  hoof  was  so  spread  as  to  enable  it  to  nva  on  light  crust,  as  that 
spreading  which  was  an  advantage  in  the  one  case  would  appear  to  be  a 
hindrance  in  the  other. 

Mr.  Lett  explained  that  the  rim  of  the  hoof  was  sharp  and 
pointed  and  cut  well  into  the  ice,  the  hoof  being  probably  gathered 
together. 
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REPORT     OF     THE     GEOLOGICAL     SECTION     FOR    THE 
SEASON   OF    1883. 


To  tJie  Council  oj  the  Ottawa  Field-Naturalists*  Club  : 

Gentlemen, — In  pi-esentin^  the  third  annual  report  the  under- 
signed beg  ieav^e  to  state  that  during  the  \ysLSt  season  a  considerable 
amount  of  additional  information  has  been  obtained  both  in  the 
palaeontology  and  stratigraphy  of  the  rocks,  not  only  from  the  numerous 
immediate  exposures  within  the  city  limits,  but  also  from  those  even 
in  more  remote  parts. 

New  localities  were  visited,  whore  valuable  points  in  stratigraphy 
wei-e  noted  and  collections  of  the  organic  remains  made,  giving  such 
evidence  as  will  greatly  assist  in  ascertaining  the  true  horizon  of  the 
rocks  in  question. 

A  goodly  number  of  workers  have  joined  our  ranks,  and  it  is 
indeed  pleasing  to  note  the  results  already  obtained.  The  zeal  and 
earnestness  manifested  in  the  numerous  "hunts"  held  were  very 
encouraging.  To  summarize  the  work  done  in  each  formation  syste- 
matically the  notes  will  be  given  under  their  proper  heads. 

Potsdam  Formation. — ^The  typical  exposure  of  this  series  of 
conglomerates  and  quartzites,  resting  imconformably  upon  the  upturned 
edges  of  the  Laurentikn  rocks,  was  again  visited,,  and  that  upon  the 
third  of  the  general  excursions  of  the  Club,  held  at  Buckingham,  Que., 
the  2nd  August,  1883.  No  definite  organic  remains  were  found 
other  than  the  evidence  obtained  on  a  former  occasion,  viz.,  Scolithv^ 
Canadensis  1  Billings.  One  of  the  leadera  addressed  the  members 
pi*esent  and  described  the  line  of  outcrop  of  this  formation  skirting 
along  the  base  of  the  Laurentides  both  in  Canada  and  the  United 
States,  in  which  latter  place  these  are  represented  by  the  hilly  districts 
of  the  Adirondacks. 

Chazy  and  Black  River  Formations. — During  the  season  of 
1882-83  the  lower  measures  of  the  Chazy  were  observed  and  reported 
on  as  occurring  at  Pointe  des  Chinee,  a  little  below  Aylmer,  Que.  The 
same  series  was  further  investigated  during  the  past  season  and  new 
evidence  obtained.    Aylmer,  Que.,  and  Britannia,  on  the  Ontario  shore, 
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are  both  built  on  this  formatioii.  To  the  north  of  Aylmer,  overlying 
the  sandstones,  whose  thickness  is  evidently  not  far  from  100  feet,  are 
to  be  found  beds  of  a  transitional  nature.  They  are  only  a  few  feet 
thick,  very  dark  in  colour,  brittle  in  texture,  and  apparently  unfos- 
siliferous,  with  innumerable  joints  and  cleavage  planes  running  in  all 
directions.  These  are  immediately  followed  by  beds  of  compact  greyish 
limestone  holding  orthoceratices  in  abundance,  four  or  ^ve  feet  above 
which  other  beds  hold  in  great  profusion  the  well  known  Stromato- 
cerium  rugosum,  Hall — a  sponge  or  sponge-like  organism.  Regular 
colonies  of  these  fossils  are  to  be  seen  occupying  considerable  patches  in 
the  fields  on  the  north  concession  road.  These  beds  have  a  very  slight 
inclination  to  the  north,  with  an  almost  due  east  and  west  strike.  Follow- 
ing these  measures  at  right  angles  to  the  strike  numerous  Chazy  fossils 
were  collected.  That  very  characteristic  band  of  impure  friable  lime- 
stone holding  abundance  of  LeperdituB  was  found.  (See  Decade  III, 
Geol.  Surv.  Can.,  page  92.)  Then  following  in  a  north-easterly 
direction,  at  some  2  J  miles  from  Aylmer,  numerous  species  of  fossils 
characteristic  of  the  Black  River  formation  fauna  were  obtained.  Much 
work  still  remains  to  be  done  in  this  neighbourhood,  as  the  rocks  are 
highly  fossiliferous  and  the  specimens  in  many  instances  very  well  pre- 
served. Nineteen  species  of  fossils  were  collected  from  these  beds. 
Much  credit  falls  to  Mr.  E.  T.  W.  Sowter  for  the  work  he  has  already 
accomplished  in  these  interesting  exposures. 

Trenton  Formation. — The  very  numerous  and  highly  fossiliferous 
exposures  of  this  formation  about  Ottaw^,  from  which  the  late  Mr.  E. 
Billings,  the  late  Dr.  Van  Cortlandt,  and  many  membera  of  the  Field 
Naturalists'  Club  obtained  a  splendid  series  of  fossils — a  typical  col- 
lection of  which  is  to  be  found  in  the  Museum  of  the  Geological  and 
Natural  History  Survey — proves  still  a  rich  hunting  ground  for  the 
palaeontologist. 

During  the  past  season  a  fine  ex[K)sure  was  observed  within  the 
Rideau  Hall  grounds,  where  an  interesting  collection  of  fossils  was 
made,  amongst  which  were  Iocrinu8  stthcrassus,  Meek  and  Worthen  ; 
Lichenocrinua  crateriformis,  Hall ;  a  Diacina  like  D,  Circe,  Billings ; 
and  about  twenty  additional  species  characteristic  of  Trenton  age. 
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Another  crinoid  locality  was  found  at  the  vacant  lots  on  Sussex 
street  below  Messrs.  Hamilton's  offices,  where  Heterocrinus  Canadensi^^ 
Billings,  a  form  closely  related  to  H,  simplex.  Hall,  was  found  in 
abundance  and  in  a  good  state  of  presei*vation. 

Utica  Formation. — Additional  researches  were  oanied  on  during 
the  past  season  in  this  formation,  but  the  notes  thereon  ai'e  reserved  for 
a  subsequent  report. 

Post-Tertiary  Deposits — (Marine,  Fresh  Water  and  Human 
Remaijis), — In  the  Leda  clay,  Saxicava  sand  and  fresh  water  marls  of 
the  country  adjoining  Ottawa,  as  well  as  in  the  numerous  and  extensive 
deposits  of  boulder  drift,  etc.,  a  vast  field  of  special  enquiry  is  open  to 
the  observer.  In  the  Post-Tertiary  history  of  our  rocks  we  have  to 
hail  a  new  era  in  its  researches.  At  Casselman,  Ont.,  where  the  Club 
held  one  of  it«  excursions,  numerous  archcaological  specimens  were 
discovered  in  the  shape  oi  pottery,  bones,  and  other  remains.  Although 
the  lottery  was  broken  into  bits  ranging  from  half  an  inch  to  four 
inches  in  diameter,  still  the  various  designs  and  patterns  peculiar  to  the 
tribes  oi  the  great  Algonquin  family,  who  <»oe  inhabitel  the  eastern 
portion  of  North  America,  are  quite  characteiistic. 

The  sherds  were  found  buried,  beneath  the  sod  close  by  a  young 
hardwood  forest  on  the  eastern  shore  of  the  South  Nation  River,  at  the 
foot  of  a  rapid,  to  a  depth  ranging  from  three  inches  to  two  feet,  mixed 
with  bones  of  beaver,  bear  and  deer,  remnants  of  the  chase,  together 
with  charcoal  and  ashes,  all  plainly  indicating  the  existence  of  some 
ancient  village  inhabited  by  a  tribe  of  Indians  whose  customs  and  man- 
ners were  not  unlike  those  who  dwelt  at  Hochelaga  at  the  foot  of 
Mount  Royal  when  Cartier  first  landed,  some  three  hundred  years  ago. 
A  gouge  and  an  adze  had  been  found  some  seventeen  years  previously 
by  Mr.  J.  S.  Castleman  at  the  same  locality,  but  no  more  researches  had 
been  carried  on  since  that  time  in  this  treasury  of  archaeological 
remains  until  the  Club's  excursion  there.  The  pottery  remains, 
together  with  the  adze,  gouge  and  bones,  are  at  present  in  the  Museum 
of  the  Geological  Survey. 

Mr.  Walter  R.  Billings  notes  that  during  the  past  season  he  has 
examined  the  exposures  of  the  Trenton  formation  on  Division  street,  in 
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Rochesterville.  There  he  found  good  examples  of  fossil  sponges,  which 
at  first  sight  Mr.  Whiteaves  referred  to  the  genus  Oalathium.  They 
require  microscopic  investigation  before  they  can  be  referred  to  their 
proper  places. 

The  following  species  of  unusual  occurrence  in  these  rocks  are 
recorded  by  Mr.  Billings  :  Aatylospongia  parvula,  Billings ;  Recepta- 
cuditea  occidentalism  Salter;  Fttraia  comiculum,  Hall;  Paaceolvs 
globosus,  Billings  (a  smaller  variety);  Amygdalocystitea  JlorecUiSy 
Billings;  Agelacrinites  resembling  A,  BiUingsi,  Chapman;  Glyptocrinvs 
ornatvSf  Billings;  Archaocrintts,  n.  sp.;  Calceocriwus  irKvqualis,  Billings; 
Hyhocrinva  conicus,  Billings;  Dendrocinnus  proboscidicUiSj  Billings. 

HENRY  M.  AMI. 
17th  January,  1884. 
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REPORT  OF  THE  BOTANICAL  BRANCH. 

To  the  Council  of  the  Oitavoa  FiM- Naturalists^  Club  : 

The  work  in  this  branch  has  been  vigourously  prosecuted  through- 
out the  past  season,  which,  contrary  to  all  expectations,  was  later  than 
usual.     The  latter  part  of  April  was  very  cold,  with  snow  on  27th.     It 
was  not  until  Iday  that  any  work  could  be  done  in  the  field.     Soon 
after  their  election  your  leaders  made  preparations  for  work  by  organ- 
izing working  parties  and  sub-excursions;  the  result  having  been  an 
addition  of  new  species  to  the  Flora  Ottawaensis.     The  botany  class 
conducted  by  the  ex-President  was  turned  into  a  summer  class.     This 
new  feature  proved  to  be  useful,  and  was  the  means  of  inducing  several 
members  to  join  the  Club.     It  has  been  continued  during  the  past 
winter  and  has  been   most  successful,  the  average  attendance  being 
sixteen  at  each  meeting,  and  the  attendance  on  one  occasion  reaching  to 
twenty-eight.      Collections   were   made   at   all    the    regidar    monthly 
excursions  of  the  Club.     The  first  one  on  26th  May  to  the  Chelsea 
Mountains  enabled  the  membei-s  to  add  the  beautiful  and  distinct  Viola 
SelJdrkii  to  their  collections.     At  this  time  also  good  specimens  of 
Triosteum  perfoliatum,  Carex  plati/phylla,  Asplenium  Trichouuxnes  and 
Camptosorus  rhizophyUics  were  collected,  and  a  few  s[)ecimens  of  the 
curious  lichen   UmbUicaria  DiUenii  were  found  on  the  top  of  King's 
Mouiitain.     Interesting  biological  s[)ecimens  of  Trillium  grandytorum^ 
showing  a  transition  from  the  petaloid  form  to  the  foliaceous  leaves  in 
the  flower,  were  collected   by  Mrs.   Chamberlin.     One  specimen  had 
three  white  petals  with  green  stripes  down  the  middle,  and  one  of  the 
petals  was  developed  into  a  leaf  like  those  of  the   y^horl  of  leaves 
proper.     Another  had  an  extra  leaf  half  way  up  the  pedicel  and  one  of 
the  iietals  foliaceous.     Several  specimens  of  the  greenish-yellow  variety 
of  T.  erecium  were  found  at  Stewarton  in   May.     It  is  much  to  be 
regretted,  from  a  botanical  standpoint,  that  Stewart's  bush,  at  Stew 
arton,  is  being  so  rapidly  cleared.     Only  six  yeais  ago  this  bush  was 
one  of  our  richest  hunting  grounds ;  but  now,  where  it  was  almost  an 
impenetrable  wood,  it  is  almost  cleared  of  underbrush  and  the  grasses 
have  formed  in  many  places  a  sward  beneath  the  trees.     This  was  one 
of  the  localities  for  Calypso  horealis^  and  also  the  only  near  one  for 
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Dickaonia  pwnctilohvila.  The  excursion  to  Casaelman'was  the  means  of 
adding  no  less  than  nine  species  to  the  flora,  some  of  which  deserve 
special  mention.  Hypericum  pyramidcUum,  Plantago  Rugellii,  Fhlox 
.•divaricata,  ScmrwruB  cemutcs  and  Botrychium  lanceolatum  were  the 
best  finds.  The  last  named  is  a  rare  moon  wort  and  the  two  preceding 
are  unexpected  discoveries  in  this  part  of  Canada. 

The  Mer  Bleue  has  again  proved  to  be  a  lich  locality.  Here  in  the 
beginning  of  July  several  fine  specimens  of  the  beautiful  orchid  Arethuaa 
hulhosa  were  found.  In  a  patch  of  fourteen  growing  together  eight  had 
well  developed  leaves  like  CcUopogon  pulchellics,  A  i*emarkable  featuVe 
of  all  the  specimens  found  on  this  occasion  was  their  light  colour.  At 
a  few  yards'  distance  they  could  not  be  distinguished  from  Fogania 
ophioglossoides,  amongst  hundreds  of  which  lovely  flowers  they  grew. 
The  nsaal  colour  of  the  arethusa  is  a  much  more  intense  shade  of  red. 
On  the  same  day  were  collected  fine  specimens  of  undoubted  II, 
Jmhriata,  and  near  the  railway  station  CcUamagrostis  Langador/ii  and 
a  grand  clump  of  Carex  foUiculata  were  discovered.  On  the  Chaudi^re 
Tslands  PrurmapumUa  was  found  in  flower  in  June,  and  in  the  autumn 
Helenium  autumnale  was  plentiful.  Fi*om  Temple  ton  Thalictrum 
purpurascens  is  reported  and  from  Buckingham  Carex  GrayiL  Several 
good  carices  have  been  added.  The  well  marked  variety  Idtifolia  of  C 
luxijicra  was  found  at  Stewarton  in  company  with  G.  palUscens.  C, 
aydinocephakb,  a  rare  species  only  previously  collected  in  Canada  by 
Prof.  Macoun,  was  collected  at  Billings'  Bridge  on  the  last  sub- 
excursion  of  the  bmnch  in  September;  also  good  specimens  of  Biervilla 
irijida  in  fruit  At  Malloch's  Bay,  Gratiola  aurec^  Ranuncidua  tmUti- 
Jidtts,  Hippuris  vulgaris^  emd  MentJia  Canadensis  var,  glabra^  were 
found.  Hull  also  produced  its  contributions  to  the  lists.  Sclidago 
neglecta,  new,  and  two  fresh  localities  for  Pellcea  gracilis  and  Camp- 
tosorus  rizophyllus,  Physalis  grandiflora  and  Eiccia  Jluilans  were 
also  collected  here. 

Riccia  natam  was  found  at   Deschenes  and  at  New  Edinburgh. 
At  Gatineau  Point  Osmorrhiza  longistylis  was  collected  by  Miss  Isabel  - 
Grant,  and  to  this  lady  the  committee  have  very  much  pleasure  in 
awarding  the  botany  prize  for  the  year.     Her  collection  is  exceedingly 
well  mounted  and  preserved^  and  compiises  185  species.     She  has  suc- 
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ceeded  in  diflcovering  the  type  of  Solidago  ccesia,  from  which  we  finct 
that  all  the  records  for  Canadian  localities  of  this  species  refer  to  *the 
variety  axiUms,  This,  then,  is  not  only  new  to  this  locality  but  to 
Canada.  Miss  Grant  also  collected  a  SteUariay  which  Prof.  Macoun 
considers  to  be  granninea,  a  European  species  only  previously  detected 
by  himself  during  the  past  season  in  the  Lower  Provinces.  Among' 
rare  species  ali'eady  recorded  from  this  locality,  but  which  have  been 
again  collected  this  year,  Typha  angustifolia,  Cypripedium  arietinum, 
Cyperua  phi/mafodea  and  Carex  lenticularis  may  be  referred  to.  The^ 
last  named  has  only  been  found  on  the  sandy  shores  of  Duck  Island 
(17th  October),  where  were  also  found  earliei  in  the  year  Carex 
sqiiarrasa,  C,  monile  and  Juncua  filiformia,  Naatartium  ampJdhium  ia 
found  in  many  places  round  the  city  in  low  ground  flowering  in  June. 
Aaperugo  proeumbens — several  luxuriant  specimens  of  this  plant  were 
collected  along  the  banks  of  the  Canada  Atlantic  Railway  at  Mount 
Sherwood. 

Amongst  aquatics  some  important  observations  have  been  made. 
In  last  year's  report  reference  was  made  to  a  variety  of  Fotamogeton 
pibsilhia  which  tlie  Ree.  Thomas  Morong  had  pronounced  as  very 
similar  to  the  Sicilian  variety  panormitanus  of  BivomL  During  the 
past  season  a  fuller  suite  of  specimens  has  been  sent  to  Mr.  Morong  by 
Mi.  Fletcher,  the  finder,  and  he  now  writes  wifch  regard  to  them  :  "  I 
"  have  carefully  compared  your  plants  with  those  sent  me  as  F,  ptisUlfis, 
"  Z.  var,  panormitanua,  Biv,,  and  can  see  no  essential  diflTerence.  In 
"  my  s|)ecimens  the  submerged  leaves  are  shorter  than  in  yours  ;  they 
"are  not  ruddy  at  all,  and  none  volatile.  The  description  of  the 
"  variety,  however,  corresponds.  '  Leaves  longer  (than  the  type),  more 
<<  <  flaccid,  the  upper  flowenng  ones  opposite  and  si>athulate,  the  whole- 
^' '  surface  of  the  leaf,  with  a  pretty  chain-like  areolation  surrounded 
'' '  near  the  margin  with  a  ring  of  denser  substance.'  I  am  sure  that 
"your  plant  meets  this  description,  and  when  compared  as  to  the 
"  flowering  leaves  the  specimens  agree.  I  should  not,  however,  regard 
"  it  as  a  distinct  species,  since  it  bears  so  many  of  the  characteristics  of 
**  piLsillus.  The  ruddy  tinge  and  revolute  leaves  may  be  owing  to  the 
**  season  or  accidental  circumstances ;  but  I  wduld  watch  and  see  if 
"  these  are  permanent  characteristics.     The  detection  of  this  variety  ia 

Digitized  by  CjOOQ  IC 


125 

''your  locality  is  particularly  interesting  as  it  has  not  before  beea 
"  found  in  America." 

With  regard  to  the  parasite  fungus  infesting  the  leaves  of  variooB 
species  of  potamogeton,  Prof.  Farlow  at  special  request  has  kindly  pre- 
pared a  detailed  note  of  the  apeoies^  which  is  appended  to  this  report*^ 
This  note,  oooaing  from  such  a  high  authority,  is  of  special  value. 

Among  the  latest  collections  of  the  year  were  :  Sept.  8,  Aster 
acuminatus,  at  Stewarton ;  Sept.  23,  Epiphegvs  Virginiana  in  flower. 
Growing  associated  with  this  were  found  the  seed  pods  of  CoraUorhiza 
muUiflora,  In  a  small  beech  wood  near  St.  Louis  Dam.  Oct.  20, 
Hamamdis  Virgmica  in  full  flower.  All  of  these,  although  quite 
abundant  where  they  occur,  are  very  local,  only  a  single  locality  for 
each  having  so  far  been  observed. 

On  Oct.  27  the  bottom  of  the  Eideau  Canal,  near  the  Bank  Street 
Bridge,  was  found  to  be  covereii  with  enormous  quantities  of  a  species 
of  nofltoc.  The  plants  were  round  like  marbles,  and  of  a  deep  green* 
They  were  generally  single ;  but  occasionally  double  specimens  were 
found,  in  which  case  one  was  smaller  than  (he  other.  The  size  varied 
from  that  of  a  small  pea  to  one  inch  in  diameter. 

In  conclusion,  the  leaders  would  suggest  to  the  members  the 
advisability  of  each  one  taking  up  the  study  of  some  particular  family 
of  plants  and  making  a  specialty  of  it,  and  they  are  convinced  that  if 
this  is  done  valuable  results  will  follow.  Prof.  Maooun  studying  the 
fungi  in  this  way  discovered  during  last  autumn  in  this  locality  no  less 
than  eight  species  new  to  science. 

They  would  aUo  draw  attention  to  the  great  advantages  which  ar& 
to  be  derived  from  cultivating  plants  from  the  seed  and  examining 
them  closely  during  their  diflerent  stages  of  growth.  Anyone  who  has  a 
garden  at  all  can  cultivate  a  few  species,  and  many  can  even  be  grown 
in  flower-pots  in  a  window.  A  large  number  of  plants  have  been 
grown  during  the  last  three  years  from  seed  received  from  our  corres- 
ponding members,  particularly  from  Mr.  Hill,  who  is  in  British 
Columbia,  and  many  rare  plants  have  thus  been  examined,  and  have 
had  paintings  made  of  them  by  Mrs.  Chamberlin.  Some  which  have 
thriven  paHicularly  well,  flowering  fi*eely  and  ripening  their  seeds  are  ^ 
Fi*ora  British  Columbia,  Lewisia  rediviva  roots  received  in  1881  bore 
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last  season  from  two  to  five  flowers  and  ripened  seed  ;  Sedwra  apathuU' 
folium  increases  rapidly  and  is  very  hardy ;    HelianUms  lerUictdaris 

^grows  luxuriantly  ;  Phacelia  Menziesii^  Astragahu  lotiflorus,  Chry- 
sopsis  hirstUa,  Cirsvum  uridulatum^  Grrindelia  apedoaa  grow  luxuriantly 
and  ripen  an  abundance  of  seed.  The  following  have  grown  well  but 
have  not  flowered  yet :  Pentatemon  Levoisii^  EUzagmia  argentea,  Rvhus 
j^utkamcs,  Ericoma  cuspidata,  FriliUaria  lanceolata,  and  F.  pudica, 

-  Allium  cemimm,  Lupinus  aericeus.  From  the  North-West :  Petaloa- 
temon  violaceus,  Lepachya  columnaris,  Sdidago  rigida,  Monarda  fahi- 
losa,  BorUdona  curtipendula.  All  of  these  would  make  valuable 
•additions  to  our  flower  gardens.  It  is  hoped  that  before  long  we  shall 
have  Government  experimental  stations  wliei'e  the  suitability  of  certain 
plants  to  diflerent  districts  can  be  tested  ;  but  in  the  absence  of  these 
the  members  of  this  Club  can  do  valuable  service  for  the  country  by 
growing  and  carefully  observing  desirable  plants.  Moreover,  many 
botanical  descriptions  of  species  have  been  drawn  up  from  dried  speci- 
mens alone,  and  in  this  way  occasional  errors  have  crept  in.  Now,  if 
by  growing  a  great  many  plants  wo  can  correct  even  a  single  one  of 
these  errors  we  shall  not  only  do  good  work  for  science  but  thus  a  last- 
ing honour  will  be  conferred  on  the  Club. 

J.  MACOUN, 
R.  B.  WHYTE, 

J.  FLETCHER, 
.-31st  January,  1884,  Leaders, 

FLORA  OTTAWAENSIS. 

{Additions  made  in  1883.) 

"Thalictrum  purpura8cens,L.,  L*Ange  Gardien,  August, 

1882 Mr.  Ami. 

Nasturtium  amphibium,  Rochester vi He,  June,  20. .  . .  Mr.  Fletcher. 

Viola  Selkirkii,  Pui'sh,  Chelsea  Mountains, " 

"    tricolor^  L.  var,  arveixsis^  Ging,  Mount  Sherwood, 

June  1 ** 

Hypericum  pyramidatum,  Ait.  (leaves)  Casselman  . .  '' 

Stellaria  graminea,  Casselman Miss  L  Grant. 

Prunus  pumila,  L.,  Chaudi^e  Islands,  June Mr.  Fletcher. 

Tbaspium  aureum,  Nutt.  Casselman ...  Miss  I.  Grant. 

Solidago  csesia,  L.  (type).  Billings'  Bridge " 
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Solidago  neglecta,  Ironsides,  July  20 Mr.  Fletcher.. 

Rudbeckia  laciniata,  Casselman ** 

Campanula  dra^mnciUoides,  Sparks  Street,  June " 

Plantago  Kugellii,  Casselman " 

Linaria  vulgaris,  Miller,  (Peloria  state)  Stewarton, 

August,  1882 " 

Mentha  Canadensis,  L.  v.  glabrata,  Gray,  Malloch's 

Bay " 

Hydrophyllum  virginicum,  L,  Casselman Mr.  R.  B.  Whyte^ 

Phlox  diyaricata,  L.,  Casselman Mr.  Fletcher. 

Saururus  cernuus,  L.,  (leaves)  Casselman '' 

Fagopyrum  Tartaricum^  Metcalfe  Street,  June  20. . .  " 

'  Quercus  bicolor,  Willd,  Casselman " 

Potamogeton  amplifolius,  Meecb's  Lake '' 

"  pusillus,  L.  V.  panormitanus,  Biv.  Rideau 

Canal,  June  28 " 

"  lucens,    L.   v.    Minor,   Nolte,   Meech's 

Lake " 

Arethusa  bulbosa,  L.,  Mer  Bleue,  July  2. . . " 

Carex  laxiflora,  v.  latifolia,  Stewart's  Bush,  June  15.  " 

"      pallescens,  Stewart's  Bush,  June  15 " 

"      sychnocephala,   Carey,  Billings'  Bridge,   Sep- 
tember 24 .  " 

"      tenuiflora,  Wahl.,  Lake  Flora,  Hull,  Jiine  20 . .  " 

"      folliculata,  L.,  Eastman's  Springs,  July  2 " 

"      Grayii,  Buckingham,  July  2 Mr.  Ami. 

Calamagrostis  Langsdorfii,  Mer  Bleue,  July Mr.  Fletchen 


APPENDIX  A- 


NOTES   ON    A   FUNGUS   PARASITIC    ON  SPECIES  OF 
POTAMOGETON. 

W.  G.  Farlow,  Prof.  Harvard  University. 

In  November,  1882, 1  received  from  Mr.  J.  Fletcher  some  seeds  of 
Potamogeton  Vaseyi  collected  in  August,  1882,  near  Ottawa.  A. 
microscopic  examination  of  the  seeds  showed  them  to  be  filled  with  a 
curioup  fungus  growth,  which  I  thought  might  probably  be  placed  in 
the  order  UstUagineae,  As  the  material  sent  was  preserved  in  alcohol, 
it  was,  of  course,  impossible  to  ascertain  how  the  spores  of  the  fungus 
germinated,  and  unfortunately,  in  the  Ustilagineae,  it  is  often  necessary 
to  know  tlie  mode  of  germination  before  referring  a  form  to  its  proper 
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^enus.  The  fungus  seemed  to  me  to  be  closely  related,  at  least,  to 
the  genus  Soroaporiunif  and  I  sent  some  of  Mr.  Fletcher's  material  to 
M.  Woronine,  at  that  time  residing  in  Paris,  and  the  author  of  the 
valuable  pa|>er  on  the  development  of  UstUagineae  which  had  appeared 
a  few  months  before.  M.  Woronine  replied  that  he  did  not  himself 
recognize  the  parasite,  but  on  showing  it  to  Dr.  Maxime  Corun,  of  the 
Jardin  des  Plantes,  he  recognized  it  as  closely  related  to  a  form  growing 
on  Aliania  Plantago  which  he  had  made  the  type  of  a  new  genus 
Doassansia,  In  a  letter  Dr.  Corun,  supposing  that  the  fungus  had 
been  collected  by  me,  stated  that  ho  had  named  the  species  Doassansia 
Farlowli,  and,  as  his  paper  in  which  the  sjjecies  was  mentioned  had 
already  gone  to  press,  my  letter  stating  that  the  fungus  had  been  found 
by  Mr.  Fletcher,  and  not  by  myself,  was  received  when  it  waa  too  late 
to  change  the  name. 

Dr.  Corun's  paper  appeared  in  the  Annalls  des  Sciences,  6  Serie, 
Tome  15,  bearing  the  date  June,  1883,  but  the  paper  was  not  received 
in  this  country  until  several  weeks  later.  The  description  of  our  plant 
is  there  given  as  follows :  "D,  Farlotoii  sp.  nov.,  soris  avalihus  cam- 
presais  numerosis,  ovarium  Potamogetonis  cvjusdum  toium  occupans; 
sporae.  Le  diam^tre  des  sores  oscille  pour  le  diam^tre  longitudinal 
eatre  O™",  2  et  0°'",  18;  pour  le  diam^tre  transversal,  entre  O"",  18 
^tO"*™,  14.  TiO  diam^tre  des  spores,  non  miires,  parait  ^tre  de  O""*,  02." 
Prof.  DeBary,  to  whom  M.  Woronine  communicated  preparations  of  the 
American  fungus  recognized  it  as  the  same  as  that  described  and  figured 
in  Hoffmann's  Icones  analytical  fungorum,  p.  69,  Tab.  16  f  3  as 
Sclerotium  occtdtum  found  in  the  fruit  of  Fotamogeton  luceiia  and 
P.  naians. 

Before  the  receipt  of  Dr.  Corun's  paper,  I  gave  a  short  account  of 
the  fungus  in  the  Botanical  Gazette,  of  August,  1883,  which  it  may  be 
well  to  quote  in  this  connection.  "The  fruit  of  the  Fotamogeton  was 
swollen,  and  a  section  showed  globular  masses  scattered  through  the 
substance  of  the  fruit.  The  masses  consisted  of  densely  packed  cells, 
the  outer  layer  9f  which  was  darker  coloured  than  the  rest  and  regularly 
arranged,  so  that  the  cells,  which  had  the  8hai)e  of  short  cylinders  with 
rounded  ends,  had  their  longer  axis  llways  in  the  direction  of  the 
i*adius.  Beneath  this  regularly  arranged  layer  the  cells  were  roundish- 
angular  and  presented  the  appearance  of  parenchymatous  cells." 
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It  will  be  seen  that  this  curious  fungus  hitherto  unknown  in 
America  was  first  described  by  Hoffmann,  the  date  of  the  Icones  being 
18G3,  but  it  was  not,  however,  recognized  by  him  as  beloDging  to  the 
'Udtilagineae,  to  which  it  seems  to  be  correctly  referred  by  Corun.  If 
we  are  to  follow  the  system  of  nomenclature  in  vogue  on  the  continent 
the  species  would  be  called  Doassansia  occulta  (H.  Hofim.)  Corun. 
The  genus  as  characterized  by  Corun  is  marked  by  the  fact  that  the 
external  cells  of  the  sori  I'eraain  as  a  sterile  covering,  while  the  internal 
<;ells  on  the  rupture  of  the  sori  give  off  short  germinal  tubes,  which 
bear  at  their  tips  whorls  of  short  cells  as  in  the  genus  TiUetia,  The 
-germination  was  seen  by  Corun  in  D.  Alismatis,  a  species  which  has  also 
been  found  recently  in  the  United  States.  As  I  have  said,  the  material 
first  sent  by  Mr.  Fletcher  in  1882,  was  in  alcohol,  and  the  germination 
could  not  be  seen.  In  1883,  I  received  some  fresh  material  from  Mr. 
Fletcher,  but  at  the  time  of  sending  the  spores  were  not  mature,  appar- 
<ently,  and  I  was  unable  to  make  them  germinate.  If  the  form  on 
PotamogeUm  acts  similarly  to  that  on  Alisma,  it  ought  to  be  an  easy 
matter  for  observers  in  Canada  to  discover  the  mode  of  germination. 
According  to  Corun  it  is  only  necessary  to  place  the  ripe  sori  of 
D,  Alismatis  in  a  damp  place,  when  they  quickly  split  open  and  the 
internal  cells  at  once  give  off  the  characteristic  germinal  tubes.  From 
the  accompanying  figure  of  a  germinating  spore  of  D. Alismatis,  one  can 
see  what  to  expect  from  the  form  on  Potaniogeton. 

£>,  occulta  has  also  been  found  by  Mr.  Fletcher  or  P,  pusillus, 
P.  per/oliatus  var.  lanceolatus,  and  P.  naians  in  Canada,  and  its  range 
will  perhaps  be  found  to  extend  considerably  southward.  Besides  the 
true  species  of  Boassansia,  already  mentioned,  a  third  form  was  doubt- 
fully referred  by  me  to  the  same  genus  in  a  paper  in  the  Botanical 
{roi^tte,  August,  1883.  It  forms  small  black  spots  in  the  leaves  of 
EpUohivm  alpimim  in  the  White  Mountains,  and  may  be  expected 
farther  north.  Any  collector  so  fortunate  as  to  find  it,  should,  if 
possible,  watch  the  germination. 
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BEPORT  OF  THE  CONCHOLOGICAL  BRANCH. 

To  Hie  Council  of  the  Ottawa  Field-NaturaXiata^  Cltib  : 

In  presenting  their  report,  the  leaders  of  the  oonchological  branch 
regret  that  during  the  past  season  they  were,  for  reasons  unnecessary  ta 
mention,  unable  to  devote  much  time  to  the  collection  and  study  of  the 
mollusca  of  this  vicinity.  ITiey  have,  however,  to  record  the  discovery 
of  a  species  new  to  your  lists  and  to  lay  before  you  a  few  observations 
on  species  already  noted. 

An  important  addition  to  the  Club  lists  has  been  made  by  Mr.  W* 
H.  Hanington.  With  a  view  to  obtaining  very  minute  beetles,  that 
gentleman  collected  in  November  a  quantity  of  sphagnum  and  other 
moss  in  Dow's  swamp.  The  moss  when  dried  was  shaken  over  white 
paper,  and  with  the  insects  which  fell  from  it  were  found  a  number  of 
small  shells.  These  he  submitted  to  one  of  the  leaders  of  this  branch 
for  determination.  They  were  found  to  include  a  number  of  interest- 
ing species — some  so  i-are  as  not  to  have  been  met  with  here  except  by 
Mr.  Heron,  and  one  altogether  new.  This  is,  we  consider,  Patula 
asteriscus,  Morse.  It  is  very  distinctly  chai'acterized,  and  therefore  not 
likely  to  be  confounded  with  any  other  species.  Although  not  hitherto 
known  to  occur  in  this  vicinity,  it  has  in  Canada  an  extended  easterii 
and  northern  distribution,  having  been  recorded  from  Grasps  and  the 
country  north  of  Lake  Superior. 

Of  the  other  shells  found  by  Mr.  Harrington,  the  most  worthy  of 
note  are  UycUina  milium,  Morse ;  Pseudohyalina  exigua,  Stimpson  ; 
Vertigo  milium,  Gould ;  and  F.  Gouldii,  Binney. 

Mr.  Harrington's  success  shows  that  the  process  of  collecting  and 
screening  moss  may  be  used  with  great  advantage  for  collecting  not 
only  insects  but  minute  shells. 

That  shells   reputed  to  be  rare  may  yet  be  very  common  is  well 

illustrated  by  the  fact  that  Macrocyclis  concava,  Say,  was  found  in  May 

last  in  great  abundance  in  a  piickly  sush  thicket  on  the  banks  of  the 

Bideau  in  Billings'  bush.     Previously  but  a  few  isolated  specimens  had 

'  been  found. 

Succinea  ovatis,  Gould,  occurred  in  considerable  numbers  on  the 
banks  of  the  brook  flowing  through  the  beaver  meadow  in  Hull,  about 
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half  a  mile  north  of  the  Aylmer  Boad  toUgate.  They  were  large  for 
the  species  and  of  a  rich  amber  colour.  Shells  of  equal  size  but  paler 
on  the  body  whorl  and  tinged  with  red  towards  the  apex  were  found 
on  the  Ontario  shore  of  the  Ottawa  near  Mason's  mill  in  company  with 
Sucdnea  avara.  Say,  and  Hyalina  nitida,  Miiller. 

The  young  of  Sucdnea  ovalis  were  ^ken  on  alders  in  the  Hull 
beaver  meadow  at  the  height  of  eight  feet  from  the  ground,  where  thej 
were  observed  both  by  Mr.  Harrington  and  one  of  the  leaders  of  this 
branch.  This  climbing  habit  of  a  species  which  usually  lives  at  the 
very  edge  of  a  pool  or  stream  is  not  a  little  remarkable.  Sttccinea 
avara  has  also  been  observed  climbing  to  a  height  of  three  feet  on  tall 
'  fronds  of  SPruthiopteria  germanica  in  Billings*  bush. 

A  sucdnea  resembling  ovaHiSj  but  smaller  and  more  acuminate^ 
was  found  in  abundance  on  floating  timber  in  Skead's  Bay  near  the 
Kemicee  Bapids  in  October,  1882.  Specimens  collected  at  that  time 
were  afterwards  mislaid  ;  and  on  a  visit  to  the  same  place  in  October, 
1883,  no  shells  of  the  kind  could  be  found.  This  locality  should  be 
visited  again  during  the  coming  season  and  an  effort  made  to  collect 
some  of  these  shells.  A  small  form  of  Limnoea  stagncUis  la  also  found 
there  and  is  of  much  interest. 

In  the  report  of  the  branch  made  in  1883  mention  is  made  of  the 
occurrence  in  a  garden  in  this  city  of  a  single  s^Hicimen  of  Limax 
agrestiSy  Linn.  In  the  preceding  yeara  this  slug  was  not  observed 
either  by  Mr.  Heron  or  Mr.  Latchford.  The  garden  in  which  one 
solitary  individual  was  found  in  1882  afforded  hundreds  in  1883.  Last 
year  in  and  around  Ottawa  L.  agrestis  was  abundant  everywhere,  both 
alone  and  in  company  with  the  smaller  and  common  native  species,  Z. 
campestris,  Binney. 

L.  a^grestis  is  of  foreign  origin,  but  has  long  been  known  as  inhabit- 
ing the  cities  along  the  Atlantic  coast.  Its  migration  has  since  been 
steadily  inland ;  and  its  advent  in  Ottawa  is  of  interest  not  only  from  a 
scientific  but  fi*om  an  economic  point  oi  view,  as  it  is  an  exceedingly 
prolific  and  voracious  species.  Gardeners  have  already  complained  of 
its  destructive  attacks  on  lettuce,  spinach  and  other  tender  esculents 

and  its  continu  ed  increase  may  be  regarded  with  some  apprehension. 
i 

Digitized  by  VjOOQIC 


132 

In  the  past  year,  as  in  the  year  previous,  the  water  in  the  Ottawa 
never  fell  so  low  as  to  enable  ns  to  collect  any  of  the  fine  unios  which 
are  known  to  occur  down  the  river. 

Undoubted  specimens  of  Sphcerium  aecurisy  Prime,  were  obtained 
in  the  culvert  which  crosses  St.  Louis  Dam.  On  Mr.  Heron's  list  this 
species  is  marked  with  a  query. 

Planarbis  bioarincUiu,  Say,  in  the  typical  form  was  found  on  the 
right  shore  of  the  Rideau  in  the  rapids  near  Hartwell's  Locks.  A  small 
variety  with  the  keels  less  developed  and  with  coarse  wrinkles  was 
found  in  the  pond  east  of  the  Bank  Street  Road  near  Billings'  Bridge, 
and  in  brooks  in  Hull  and  Masham.  Meech's  Lake  afforded  two  shells 
of  this  species  of  much  greater  size  than  any  previously  found,  but  of 
the  typical  form.  The  measurements  of  the  larger  shell  are  as  follows  : 
Greater  dia.  0.83  in.,  lesser  dia.  0.64  in.,  height  0.52  in.  Both  shells 
were  unfortunately  dead.  They  were  found  near  the  outlet  of  the 
lake.  Living  specimens  will  probably  be  had  higher  up  the  lake — a 
locality  still  unknown  to  us  and  worthy  of  a  visit. 

Very  fine  Idmncea  columella,  Say,  were  found  in  the  early  part  of 
November  in  the  bay  above  Mason's  mill,  at  Meclianicsville.  One 
specimen  clung  with  such  tenacity  to  the  log  on  which  it  was  observed 
that,  while  the  empty  shell  came  away  in  the  collector's  fingers,  the 
animal  itself  remained  adhering  to  its  foothold. 

On  the  13th  October  a  good  find  of  Campeloma  decisum,  Say,  was 
made  in  McKay's  Bay,  New  Edinburgh.  The  shells,  though  not  of  so 
bright  a  green  as  those  of  the  Rideau,  are  nevertheless  of  good  colour, 
very  large,  and  beautifully  clean. 

Two  weeks  later  the  same  locality  was  visited,  when  no  living 
ehelJs  were  to  be  found,  but  numbers  of  fresh  dead  specimens  were 
observed  with  the  peristome  broken  where  thinnest  and  portions  of  the 
animal  extracted.  Whether  this  was  done  by  muskrats  or  birds  could 
not  be  ascertained. 

All  effort  was  made  during  the  past  year  to  collect  from  as  many 
diffei^nt  localities  as  were  accessible  large  sets  of  our  commonest  shells, 
such  as  Limncea  stagnalisy  L,  palvstria,  Phyaa  ?ieterostropha  and  Fla- 
norbia  trivolvia.     Many  forms  of  these  protean  species  have  been  col- 
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lected  which  present  characteristics  well  worth  noticing.  Ck>inparison 
of  these  varietal  forms  is,  however,  defend  until  more  material  shall 
have  been  accumulated. 

In  conclusion,  we  would  solicit  the  co-operation  of  the  members  of 
the  Club  who  have  not  heretofore  taken  an  interest  in  the  study  of  our 
shells.  So  wide  and  rich  a  field  as  here  presents  itself  should  be  worked 
by  numerous  earnest  labourers.  Were  there  more  students  of  this 
branch  of  natural  science  amongst  us,  vexed  questions  of  vaiiation  and 
distribution  might  be  settled  and  our  present  knowledge  of  the  mol* 
luscan  fauna  of  Canada  would  certainly  be  very  much  increased.. 

F.  R.  LATCHFORD. 
PASCAL  POIRIER. 

Uth  February,  1884. 

Mr.  Whitbaves  enquired  how  many  species  of  molluscs  were 
known  to  exist  in  this  locality. 

Mr.  Latchford  replied  that  the  Club  lists  enumerated  over  100 
species,  and  although  it  was  probable  that  a  ciitical  revision  might 
slightly  reduce  this  number,  he  thought  the  reduction  would  in  time  be 
more  than  made  up  by  species  yet  unnoticed  here,  but  whose  distribution 
to  the  south  and  east  left  little  doubt  of  their  occurrence  in  this 
vicinity. 

Mr.  Whiteaves  stated  that  there  were  in  North  Ameiica  two 
distinct  types  of  bivalve  ;  one  eastern,  ranging  from  the  Atlantic  to  the 
Aileghanies,  the  other  western,  from  the  Mississippi  to  the  Pacific,  and 
that  these  two  types  overlapped  to  some  extent.  The  introduction  of 
the  western  species  was  probably  due  to  canals  and  navigation  throu((h 
the  great  lakes.  He  thought  that  the  Anodontas  particularly  had  been 
unduly  increased  in  number  of  species,  and  that  the  present  tendency 
was  to  consider  all  North  American  forms  as  a  single  species  analogous 
with  A.  cygnea  of  Europe, 

Mr.  Latchford  said  that  while  the  number  of  Anodontas  had  undoubt- 
edly been  placed  too  high  by  the  addition  of  synonyms,  he  was  still  far 
from  thinking  that  our  shells  could  by  any  possibility  be  reduced  to 
one  species ;  and  further,  that  when  the  unvisited  lakes  and  streams 
had  been  examined  even  a  few  more  might  be  added  to  our  list. 
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REPOBT  OF  THE  ENTOMOLOGICAL  BRANCH  FOR  THE 

SEASON   OF   1883. 


To  (he  Council  of  the  Ottawa  Field-NcUuraliats'  Clvb. 

The  depth  of  snow  by  which  the  ground  was  covered  during  the 
winter  of  1882-3  was  in  a  very  high  degi-ee  favourable  to  the  preservation 
of  insect  life,  by  protecting  hybemating  larvae  and  pupse  from  sudden 
alternations  of  temperature,  and  from  the  attacks  of  birds,  mice  and 
otiier  animals.  In  consequence  the  depredations  of  insects  became 
noticeable  almost  simultaneously  with  the  development  of  vegetation. 
Foliage,  in  many  instances,  was  devoured  in  the  bud,  or  immediately 
after  expansion  by  the  namerous  larvse  which  had  safely  hybeniated. 
An  even  greater  snowfall  during  the  present  winter  will  be  conducive 
to  an  abundance  of  insects  in  the  coming  spring,  and  from  having  been 
protected  for  two  successive  winters,  it  is  highly  probable  that  many 
injurious  species  will  prove  decidedly  troublesome  during  the  coming 
season. 

Although  specimens  of  hybernating  butterflies  such  as  V,  antiopa 
and  V,  mUberti  were  seen  as  early  as  the  13th  and  15th  April,  with 
some  coleoptera,  diptera  and  a  few  hymenoptera,  the  weather  during 
that  month  was  cold,  and  the  snow  disappeared  slowly,  there  being  a 
fall  of  about  two  inches  as  late  as  the  27th.  It  was  only  on  the 
entrance  of  May  that  it  became  warm  and  favourable  to  the  appearance 
of  the  main  body  of  the  insect  army. 

Htmenoptera.  Observations  were  continued  last  summer  on  the 
family  Uix>cerid8e,  and  one  species  not  previously  recorded  as  abundant 
or  injurious  was  found  in  considerable  numbers  in  'and  about  the  city. 
The  species  ia  known  as  the  white-homed  Xiphydria  (X.  aJhicomiSy 
Harris),  and  the  females  may  be  observed  from  15th  June  to  end  of 
July  depositing  their  eggs  in  the  bark  of  maple  trees.  A  paper  on 
this  inseot  will  be  found  in  the  Report  of  the  Entomological  Society 
of  Ontario  for  1883.  The  minute  parasite  PfcroTwo^  vanesace  which 
was  mentioned  in  last  year's  report  as  so  frequently  infesting  the  pup» 
of  V,  antiopa  was  not  nearly  so  abundant  last  summer,  and  a  lai^e 
proportion  of  chrysalids  were  free  fi-om  them.  Two  broods  of  19  and 
1 1  were  noticed,  of  which  all  the  members  passed  successfully  to  the 
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perfect  butterfly.  The  chrysalids  of  PierU  rapaSy  on  the  other  hand, 
were  very  much  infested  by  Fteromalua  pupa/rum,  and  the  increase  of 
this  injurious  butterfly  was  correspondingly  checked.  Sawfly  larv», 
probably  of  Nemat^jm  similarisy  were  found  feeding  upon  locust,  but  not 
in  sufficient  numbers  to  do  much  damaga 

Lepidoptera.  Several  good  specimens  belonging  to  this  order  were 
taken  during  the  past  season,  and  notes  were  made  concerning  the 
life  histories  of  some  of  the  better  known  species. 

Among  the  Diiimals  mention  must  be  made  of  a  handsome 
specimen  of  Fenisica  Tarquinma  taken  by  Mr.  Hanham  on  17th 
May,  1882,  at  Hull,  and  of  a  specimen  oi  Grapta  J-album  taken  by 
Mr.  F.  R.  Latchford  in  the  Beaver  Meadow  at  Hull.  Both  of  these 
are  rare  in  this  locality.  Besides  these  not  many  rare  butterflies  have 
been  added  to  our  collections  during  the  past  season;  the  injurious  insects, 
however,  were,  as  usual,  too  well  represented.  The  imported  small  white 
cabbage  butterfly  Fief-is  rapce^  (notwithstanding  the  fact  that  hundreds 
of  the  larvae  died  from  a  fungous  disease  when  half  grown),  was  very 
injurious  in  gardens,  attacking  the  sweet  mignonette,  Reseda  odorata,  in 
preference  to  all  other  plants,  not  even  excepting  the  cabbage  itself. 
This  btter  plant,  however,  did  not  escape  the  visits  of  unwelcome  guests; 
no  sooner  were  the  young  plants  put  out  in  the  spring  than  they  were  at 
once  i)ounced  upon  by  the  flea-beetles,  HoUticce,  and  the  cabbage-fly, 
Anthyomia  hrassicas,  and  in  many  places  almost  exterminated.  The 
larvae  of  the  different  cut-worms,  Agrotis,  also  did  their  share,  and 
later  in  the  year  the  survivors  were  vigorously  assaulted  by  unusual 
numbers  of  the  beautiful  black  velvet  and  yellow  striped  caterpillars  of 
Mamesira  picta.  This  larva  has  usually  been  noticed  here  as  feeding 
on  sweet-peas  and  the  feathery  foliage  of  asparagus.  In  the  latter 
instance,  of  course,  it  did  very  little  harm. 

The  currant  bushes  seemed  freer  than  usual  last  season  from  the 
ravages  of  the  currant  moths  and  saw-flies.  These  should  never  trouble 
the  horticulturist,  for  with  a  little  care  and  attention,  such  as  two  or 
three  applications  of  powdered  hellebore,  they  are  easily  mastered. 
The  gooseberry  fruit  worm  is  much  more  difficult  to  combat  and  was 
very  troublesome  in  the  month  of  June.  It  was  also  plentiful  on  the 
wild  gooseberries  Rihes  oxycarUhoides,  growing  in  Dow's  swamp. 
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Some  fine  specimens  were  secared  of  the  different  kinds  of  American 
silk  worms.  Actios  luna,  the  swallow-tailed  luna  moth  was 
particularly  abundant  both  in  the  larval  and  perfect  states, 
as  also  was  Telea  Polyphemus.  Platysamia  Cecrapia  and  Callosamia 
Promethea  occurred  but  not  so  commonly.  The  cocoons  of  the  last 
two,  however,  are  not  uncommon  on  our  city  shade  trees  and  in  gardens: 
P.  Cecropia  chiefly  on  apple  and  maple  trees,  and  O.  Promethea 
almost  entirely  on  lilac  (Syringa  vulgaris).  All  of  these  moths  are 
preyed  upon  in  their  preparatory  stages  by  birds  who  pierce  the 
tough  cocoons  with  their  bills,  and  extract  the  juicy  pupsB.  They  are 
also  preyed-  upon  in  the  larval  state  by  para3itic  Hymenoptera. 

The  larvae  of  _^^^I^im  (ilhifroiM  were  particularly  abundant  on 
maple  trees  in  September  and  October.  Several  species  of  Lepidoptera 
have  been  reared  from  the  larval  stage  during  the  past  season;  among  the 
most  interesting  were  Darapsa  versicolor,  from  larvss  found  on 
Nescea  verticiUata.  Other  larvae  found  on  Ceplkalanthus  occidentalis, 
but  not  brought  to  maturity  were  referred  to  this  species.  Sphinx 
drupiferarum,  from  plum  trees;  Sphirix  gordius,  from  apple  trees; 
Sphinx  kalmue,  from  a  pupa  found  beneath  drift  wood  on  Kettle  Island 
by  Mr.  Harrington,  on  19th  May.  This  is  particularly  interesting  as 
it  must  have  been  submerged  for  some  weeks  during  the  spring 
freshets. 

Smerinthus  exccecQ4,us,  A.  pair  of  these  handsome  moth?  was  taken 
in  coitu  on  the  trunk  of  a  white  poplar  in  June.  From  these  about  20 
eggs  were  saved  which  began  to  hatch  out  on  the  15th  June.  The  firat 
caterpillar  was  ready  to  pupate,  and  buried  on  9  th  July.  Last  cater- 
pillar buried  on  19th  July. 

CaUimorpJui  militarise  The  larvae  of  this  moth  were  found  very 
abundantly  on  wild  gooseberry  and  maple  in  the  month  of  June.  Some 
larvae  were  collected  which  pupated  on  15th  June,  and  produced  the 
moths  on  7th  July.  The  moths  were  in  great  abundance,  especially  in 
Beechwood. 

The  Hickory  Tussock  moths,  froip  larvae  collected  at  Hull  on 
Ca/rya  amora, 

A  single  specimen  of  the  rare  Plattfcfirura  fvrciUa,  Pack.  Was  bred 
from  a  larva  taken  on  Pinus  strobus  at  Stewarton  in  September,  1882. 
It  spun  up  on  27th  September,  1882,  and  emerged  on  3rd  June,  188S. 

Digitized  by  CjOOQIC 


137 

The  wingless  female  moths  of  the  canker  worm  AniaoptetyTi 
pometaria  were  very  plentiful  during  September  and  October,  but  no 
appreciable  amount  of  damage  has  been  observed  in  this  locality  fit>m 
this  cause. 

On  the  whole,  the  season  was  a  faiily  good  one  for  Lepidoptera. 

DiPTBRA.  Anthomyia  radicum,  the  Turnip-fly,  was  noticed  as  com- 
mon, and  as  being  destructive,  while  the  Badish-fly  Anthomyia  raphani, 
Harris,  (possibly  identical  with  the  foregoing)  was  particulary  abun- 
dant, and  in  some  localities  almost  entirely  destroyed  the  crop  of 
radishes.  These  are  small  greyish  flies,  somewhat  resembling  a  diminu- 
tive house  fly. 

Some  locust  trees  on  Nepean  street  were  badly  infested  by  the 
larv»  of  Cecidomyia  robinice  in  July.  The  eggs  are  laid  along  the 
edges  of  the  leaflets,  and  the  irritation  produced  by  the  young  larvse 
causes  the  edge  of  the  leaflet  to  curl  over  and  swell  up.  Several  larvae 
were  found  on  each  leaflet,  and  the  appearance  of  the  graceful  foliage 
was  very  sadly  altered.  The  pupa  state  is  also  passed  under  the  rolled 
portion  of  the  leaf,  and  when  the  fly  is  ready  to  emerge  the  pupa 
works  itself  partially  out  at  one  end  of  the  flap  in  order  that  the  fly 
may  make  its  appearance  unrestrained. 

CoLEOPTERA.  In  this  order,  work  has  been  so  far  advanced  that 
Mr.  Tiarrington  has  been  able  to  prepare  for  publication  a  list  of  the 
beetles  found  in  the  vicinity.  A  visit  was  made  to  Ottawa  in  July  by 
the  late  Dr.  LeConte,  for  the  express  purpose  of  examining  any  local 
collections  of  Coleoptera,  and  of  meeting  those  interested  in  entomology. 
Unfortunately,  two  of  the  leaders  in  this  branch  were  absent,  and  were 
thus  depiived  of  the  pleasure  of  meeting  that  distinguished  entomolo- 
gist. Although  Dr.  LeConte's  health  had  been  failing  for  sometime, 
the  tidings  that  he  had  died  on  16  th  November  came  unexpectedly  to 
most  entomologists,  all  of  whom  felt  that  in  his  death  entomology  had 
sustained  the  loss  of  her  most  experienced  and  eminent  student  a^d 
teacher. 

A  great  number  of  interesting  species  of  beetles  were  taken  dunng 
the  year,  including  many  not  previously  found,  but  mention  can  only  be 
made  here  of  a  few  species. 
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Calosoma  frigidum,  A  specimen  of  this  beetle  was  taken  on 
Settle  Island  on  19th  May.  C,  ccUiduin  is  common  here,  bat  no  other 
specimen  oi  fngidv/m,  has  come  under  our  notice.  Many  other  species 
•of  Carabidse  were  taken  on  the  same  date.  Diplotcixia  triatis.  On  the 
occasion  of  the  Club  Excursion  to  King's  Mountain  on  the  24th  May, 
this  beetle  was  yery  abundant  under  and  on  the  pines  near  which  the 
members  lunched.  Uoplia  trifasciata  was  at  the  same  time  somewhat 
numerous  on  the  flowers  of  Vibumun  larUinoides  and  the  catkins  of 
willows.  Phymatodea  thoramcus.  During  the  early  part  of  June,  Mr. 
Fletcher  obtained  a  number  of  these  interesting  longicoms  which  had  bred 
in  an  old  wine  cask  then  used  by  him  as  a  water-barrel.  Toxotiia 
viUiger.  This  beetle  was  captured  at  Casselman  at  the  Club  Excuraion 
of  23rd  June.  Among  other  interesting  species  taken  on  the  same 
day  were  Elaphrus  cicatricoaua,  Langurici  inomcUa  (var.  gracUia) 
Aphodiua  hyperboreua,  Leptura  atU>hamata,  (on  oak)  Diaonycha  carolin- 
iana,  (on  Rumex  adlicifoliua)  Silpha  inceqiude  and  Paephenua  Lecontei^ 
all  aditions  to  list  Purpuricenua  humeralia.  A  fine  male  of  this 
handsome  beetle  was  taken  near  Rideau  Hall  on  27th  June,  and  a 
female  was  fcund  upon  the  sidewalk  on  Sparks  Street,  about  a  fortnight 
later.  This  species  occurs  in  the  middle  and  western  States,  and 
although  recorded  from  Canada  we  have  been  unable  to  find  where  it 
was  captured. 

Tanyaphyrua  temnm,  Fab.  Immense  numbera  of  this  minute 
weevil  were  observed  on  26th  July  upon  the  correspondingly  minute 
water-plant  Lemna  minor,  by  which  the  surface  of  the  brook  flowing 
from  Fairy  Lake  was  entirely  covered.  On  the  same  day  the  voracious* 
blister-beetle  Macrohaaia  unicolor,  Kirby,  was  seen  in  destructive 
abundance  on  meadow-rue  {T/icUictrum  Comuti).  Stenotrachelus 
aretatjia,  Say,  was  unusually  numerous  during  October,  and  occurred 
until  the  middle  of  November.  PhyUobrotica  decorata,  Say,  was  taken 
during  July,  at  the  Mer  Bleue  and  along  the  Canal,  feeding  in  large 
numbers  upon  Scutellaria  lateriflora.  Among  injurious  beetles  which 
were  destructive  during  the  summer  may  be  specially  mentioned 
Diahroiica  vittata.  Fab.,  greatly  infesting  cucumbers,  and  Crppidodera 
cucumeria,  Harris,  and  Phyllotreta  viltata,  Fab.,  which  did  great 
damage  to  all  garden  cinicifers,  such  as  cress,  radishes,  etc. 
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Several  bags  of  moss  were  collected  in  Daw's  Swamp,  Stewart's 
Bush,  and  near  Hull,  just  before  the  snow  fell,  and  a  large  number  of 
beetles  were  obtained  therefrom,  including  many  (principally  of 
Scydmsenidee,  Pselaphidse  and  Staphylinidae)  not  previously  found.  The 
beetles  so  collected  include  representatives  of  over  twenty  families,  and 
probably  of  nearly  one  hundred  species,  and  are  interesting  as  affording 
evidence  of  the  hybernation  of  such  a  number  of  our  species,  including 
many  which  were  not  known  to  us  as  hybemating  in  the  perfect  state. 

Hemiptera.  So  little  work  has  been  done  in  this  order  that  we 
are  only  able  to  mention  one  or  two  species,  which,  by  their  abundance 
attracted  attention  during  the  summer.  The  destructive  currant-aphis. 
Aphis  tibea,  Linn.,  infested  both  the  red  and  white  varieties,  the  leaves 
being  all  curled  up  and  shrivelled.  Foscilocapsus  Uneattia,  Fabr.,  was  first 
noticeable  from  its  ravages  upon  a  large  patch  of  burdocks  in  the  city, 
the  leaves  of  which  were  so  badly  attacked  as  to  have  the  appearance  of 
being  scorched.  Later  in  the  season  the  bugs  were  found  upon  currant 
and  mint;  but  these'  were  by  no  means  the  only  plants  attacked  by  these 
very  injurious  insects.  Many  species  of  tree-hoppers  and  other  plant 
bugs  were  remarked  as  being  more  than  usually  plentiful. 

Okthoptsra.  The  only  species  which  we  have  to  mention  in  this 
order  is  (Edipoda  coraMina,  Harris,  which  was  seen  in  great  abundance 
(it  is  usually  rare  here)  in  oat  fields  near  Hull  during  the  month  of 
June,  and  which  must  have  done  considerable  damage. 

Neuroptera.  We  regret  to  have  to  state  that  nothing  was  done 
in  this  order. 

ARACHNiDiG.  Since  the  inception  of  the  Club  a  number  of  spiders 
and  mites  have  been  collected  in  this  vicinity,  A  few  of  the  former, 
mostly  belonging  to  the  genus  Epeira  (the  species  of  which  spin  a 
wheel-like  web)  have  been  kindly  determined  by  Mr.  J.  H.  Emerton, 
of  New  Haven,  Conn.,  and  it  will  be  interesting,  at  least,  to  record 
their  occurrence. 

Epeira  trifolium,  Henz.,  is  a  large  and  beautiful  spider  found  in  and 
about  dwellings.  Two  specimens  were  collected  by  Mr.  Ripley,  formerly 
of  this  city. 
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Epeira  marmoreal  Fabr.,  was  found  in  large  numbers  hanging  on 
a  web  between  trees  and  blades  of  tall  grass  in  the  vicinity  of  Dow'a 
Swamp,  near  the  city. 

Epeira  patagiata  appears  to  be  rather  common.  A  very  dark 
yariety  is  found  occurring  with  the  normal  light-coloured  variety. 

Epeira  ecopetctria, 

Epeira  atrix,  Henz.,  is  found  along  the  banks  of  streams. 

Epeira /aeciata,  Henz.,  (not  the  original  E.  faeciata^  Jjatreille,) 
was  found  close  to  the  ground  in  meadows  and  pasture  fields. 

Epeira  dihplicata,  Henz.,  is  a  small  species  found  in  meadows  in 
the  grass  and  on  low  bushes. 

Dohmedes  tenebroaus,  Henz.,  is  a  large  and  beautiful  spider,  found 
in  dry  dark  places,  coming  out  of  its  hiding  place  at  night  in  search  of 
food.     It  does  not  spin  a  web,  and  carries  its  cocoon  on  its  back. 

Eylaia  extendenSy  Miiller,  is  the  round  red  water-mke  which  makea 
such  a  pretty  object  swimming  round  among  the  weeds  in  pools  and 
sluggish  streams. 

Atax  Bonzi,  Olaper^de,  was  found  under  and  between  the  gills  of  a 
number  of  XJnio  luteclus  from  the  Rideau  Hiver, 

Atax  ypailophorua,  Bonz.,  was  found  in  large  numbers  under  the 
gills  of  Anodoutajragilia  from  Meech's  Lake.  This  species  has  been 
already  very  well  described  and  figured  by  Dana  and  Whelpley  in 
Gilliman's  Journal,  vol.  30,  under  the  name  of  Hydrachna  formoaa  aa 
occurring  pai'asitic  on  some  American  unios. 

W.  HAGUE  HARRINGTON, 
JAMES  FLETCHER. 

J.  B.  TYRRELL. 

28th  February,  1884. 

In  answer  to  Mr.  R.  B.  Whyte,  it  was  explained  that  the  larva 
which  he  had  found  so  destructive  to  his  goosebenies — Uving  in  th& 
fruit — was  that  of  Anthomyia  grosaularice. 
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REPORT  OF    THE    ORNITHOLOGICAL    AND    OOLOOIOAL. 
BRANCH  FOR  THE  SEASON  OP  1883. 


To  the  Council  of  the  OUawa  Field- N^aturalisU'  Cluh  : 

The  leaders  in  ornithology  and  oology  beg  to  report  that  good 
work  was  done  during  the  past  season  in  the  branch  under  their 
charge. 

No  sub-excursions  were  organized,  other  than  those  participated  in. 
by  all  the  members  of  the  Club,  as  it  was  found  that,  although  produc- 
tive of  a  large  increase  of  work  in  other  branches,  they  were,  except  in 
special  cases,  unsuitable  to  ornithology. 

The  colony  of  great  blue  herons  {Ardea  herodias,  L.)  mentioned  in 
last  year's  report  was  visited  on  18  th  May  by  a  gentleman  from  Len- 
nox ville,  P.Q.,  who  states  that  he  was  obliged  to  wade  to  the  nests 
through  water  from  three  to  four  feet  deep.  He  climbed  four  trees,, 
and  obtained,  in  all,  thirty-eight  eggs,  all  of  which,  however,  were  hard 
set.  He  says,  moreover,  that  every  nest  contained  from  five  to  six 
eggs,  whereas,  when  the  heronry  was  visited  in  July,  1882,  not  more 
than  three  young  birds  were  found  in  any  one  nest  Whether  these 
numbers  are  usual,  and  if  so,  what  causes  the  discrepancy  between  the 
number  of  ^;gs  laid  and  the  number  of  those  which  mature  are  ques- 
tions well  worthy  of  investigation  next  season. 

During  the  past  season  the  following  species  have  been  added  ta 
the  "  list  of  Birds  found  in  the  Vicinity  of  Ottawa,"  published  in  Nos. 
3  and  4  of  the  •*  Transactions."  The  numbera  refer  to  Coues'  "  Check 
List  of  North  American  Birds,"  1882  edition. 

13.  Turdus  vsttdatvs  ewainsoni  (Cab.)  Cones*  Olive-backed  • 
Thrush.  A  fine  specimen  of  thu)  thrush  was  shot  on  the  14th  April 
last,  on  the  banks  of  the  Rideau  River,  by  Mr.  Edward  White. .  Later, 
on  the  19  th  May,  a  pair  was  observed  on  Kettle  Island  by  Mr.  W. 
L.  Scott,  and  the  male  bird  shot  It  is  quite  probable  that  they  breed 
here,  as  the  last  mentioned  locality  is  frequently  the  breeding  place  of 
numbers  of  Wilson's  thrushes  {Turdua  fuscescem,  Steph.). 

81.  Cistothonia  atellaris  (Licht)  Cab.  Short-billed  MarsL.  Wren. 
A  female  of  this  bird  was  shot  in  a  beaver  meadow  not  far  from  the 
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city  on  2nd  June  by  Mr.  Geo.  R.  White.  Mr.  Scott  found  the  same 
species  very  abundant  during  the  month  of  August  in  the  marshes 
along  the  Eideau,  about  twenty  miles  from  the  city. 

126.  Dendroeca  tigrina  (Gm.)  Bd.  Cape  May  Warbler.  Mr.  E. 
White  succeeded  in  securing  a  pair  of  these  rare  warblers  near  the 
Xtideau  River  on  the  24th  May.  Dr.  CJoues  says  that  they  are  "  not 
a  common  bird  with  us,"  and  Audubon  states  that  they  are  exceedingly 
rare.  According  to  the  list  of  Messrs.  Morden  and  Saunders,  only  one 
specimen  is  recorded  from  Western  Ontario.  Mr.  McIUwraith,  how- 
•ever,  in  his  list  of  the  birds  of  Hamilton,  considers  them  as  only 
"  rather  rare."  They  are  not  mentioned  in  Mr.  Chamberlain's  list  of 
the  birds  of  St.  John,  but  are  stated,  in  an  appendix,  to  occur  in  other 
parts  of  New  Brunswick. 

173.  Vireo  philadelphicits,  Ceu'is.  Brotherly-love  Yireo.  A  single 
specimen  was  shot  on  2nd  June  by  Mr.  E.  White. 

176.  Vireo  flavlfrons,  V.  Yellow-throated  Vireo.  A  male  bird 
shot  towards  the  middle  of  June. 

177.  Vireo  8olitariu8fY,  Solitary,  or  Blue-headed  Vireo.  A  male 
of  this  bird  was  shot  on  2nd  October  by  Mr.  E.  White. 

227.  Passercidua  sandvicensis  savana  (Wils.)  Ridg.  Common 
Savanna  Sparrow.  Specimens  of  this  diminutive  sparrow  were  obtained 
by  Prof.  Macoun  in  the  month  of  May,  in  the  vicinity  of  the  St.  IJouis 
Dam ;  and  Mr.  Geo.  R.  White  noticed  them  about  the  Rifle  Range, 
where  they  were  probably  breeding,  duiing  the  whole  of  the  summer. 

282.  PasaereUa  iliaca  (Merr.)  Sw.  Eox  Sparrow.  Three  specimens 
of  this  handsome  sparrow  were  shot,  one  in  April,  one  towards  the 
beginning  of  June,  and  one  on  8th  November. 

380.  CorUopus  borealis  (Sw.)  Bd.  Olive-sided  Flycatcher.  A  pair 
was  shot  within  a  short  distance  of  the  city  on  24th  May. 

386.  Empidonax  trailli  (Aud.)  Bd.  Traill's  Flycatcher.  Two 
specimens  of  this  flycatcher  were  obtained,  one  on  13th  May  by  Prof. 
Macoun  and  a  second  on  24th  May  by  Mr.  E.  White. 

444.  Ficdides  americanus,  Brehm.  Banded-backed  Three-toed 
Woodpecker.  A  fine  female  of  this  bird  was  shot  by  Mr.  E.  White  on 
6  th  November. 
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473.  Asia  accipi^nua  (Pall.)  Newt.  Short-eared  Owl.  On  Oct. 
6th  Mr.  Geo.  R.  White  shot  a  pair  of  these  owls  not  far  from  the  citj^ 
and  on  28th  October  another  individual  was  seen  by  Mr.  Scott. 

505.  Falco  ooluniba/riu8y  L.  Pigeon  Hawk.  A  fine  male  was  shot 
on  7th  April  while  in  pursuit  of  some  tame  pigeons. 

524.  Buteo  pennsylvanicua  (Wils.)  Bp.  Broad-winged  Buzzard 
Hawk.  Prof.  Macoun  shot  a  specimen  of  this  bird  on  15th  May ;  a 
second  specimen  was  shot  on  24th  May. 

525.  Archihuteo  lagopus  sancti-jo^iannia  (Gm.)  Ridg.  American, 
Rough-legged  Buzj&ird.  On  the  8th  November  la«it  a  male  of  this 
fine  hawk  was  shot  not  far  from  the  city  by  Mr.  Geo.  R.  White. 

532.  AquUa  chrysaetus,  (L.)  Guv.  Golden  Eagle.  A  female  of  this 
species  was  shot  on  30 bh  Oct.  by  Mr.  J.  Saxon  Castleman  on  the  banks  of 
the  River  Castor,  about  two  miles  and  a  half  above  Caisselman  Station, 
and  forty  miles  from  the  city.  Another  was  seen  near  the  same  place  a 
short  time  afterwards.  Mr.  Castleman  says  he  recollects  having  seen 
two  or  three  other  specimens  which  were  taken  in  his  section  in  the 
past ;  and  there  are  also  other  recorded  instances  of  its  occurrence  in 
this  locality. 

617.  Actodromas  bonaparlii  (Scl.)  Coues.  White-rum ped  Sand- 
piper. One  specimen  shot.  It  was  found  in  company  with  a  number 
of  other  sandpipers,  principally  Least  {Actodromas  rrdnutiUa  [V.] 
Coues),  and  Pectoral  {Actodromas  macuUUa  [V.]  Coues). 

Most  of  the  species  enumerated  above  were  kindly  checked  by 
Dr.  Coues,  of  Washington,  D.C. 

Besides  the  above,  additional  specimens  of  the  following  species 
which  appeared  in  last  year's  "  List  of  Additions  "  were  taken  during 
the  past  season : 

Myiodioctes  pusUlus  (Wils.)  Bp.  Green  Black-capped  Fly-catching 
Warbler.  This  species  appeared  to  be  quite  common,  for  some  days, 
towards  the  middle  of  last  May. 

Chrysomitris  pirncs  (Bartr.)  Bp.  Pine  Linnet.  A  flock  of  these 
birds  was  seen  on  30th  October,  and  another  on  11th  November;  but, 
so  far,  they  do  not  appear  to  be  nearly  as  common  as  they  were  last 
year. 
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Spatula  clypeata  (L.)  Boia  Shoveller  Dack.  Two  females  of  this 
<luck  were  observed  on. the  Ottawa,  some  distance  below  the  city,  last 
October. 

On  page  34  of  Transactions  No.  3,  No.  609  should  have  been 
omitted. 

The  following  is  a  lidt  of  birds,  giving  the  dates  on  which  they 
-were  first  noticed,  in  the  vicinity  of  Ottawa,  last  spring  (1883).  Jt  is 
hardly  necessary  to  remark  that  these  dates  are  merely  the  daces  on 
which  the  birds  were  first  noticed^  and  that  many  of  them  may  have 
really  aiTived  much  earlier  : 

Feb'ry  20 — Eremophila  alpestris  (L.)  Boie.,  Shore  Lark. 
March      1 — Corvus  frugivorus  Bartr.,  Crow. 

**  10 — il««Mr  a^ricflyt>tWtf«  (Wils.)  Bp.,  Goshawk. 
April        1 — Tv/rdiLS  migratoritcs  L.,  Eobin. 

"  eSialia  sialis  (L.)  Hald.,  Blue-bird. 

"  7 — Melospiza  fasciata  (Gm.)  Scott.  Song  Sparrow. 

"  9 — Iridoprocm  hicolor  (V.)  Coues.,  White-bellied  Swallow. 

"  9 — Ardea  herodias  L.,  Great  Blue  Heron. 

"  9 — QuisccUus  purpureus  mneus  Ridg.,  Bronzed  Grackle. 

"  10 — Junco  hiemalis  (L.)  ScL,  Common  Snowbird. 

"  10  ^Oantopus  virens  (L.)  Cab.,  Wood  PeQwee. 

"  11 — RegtUtcs  satrapa  Licht,  Golden-crested  Wren. 

*'  11 — Sphyropicus  varius  (L.)  Bd.,  Yellow-bellied  Woodpecker, 

"  13  ^Stttmella  magna  (L.)  Sw.,  Meadow  Lark. 

"  13 — Sayiornis  fusca  (Gm.)  Bd.,  Pewit  Flycatcher. 

"  14 — Mergns  merganser  L,  GkKwander. 

**  14 — Po(»cetes  gramineus  (Gm.)  Bd.,  Bay- Winged  Bunting. 

"  14 — Colaptes  avraius  (L.)  Sw.,  Golden- winged  Woodpecker. 

*'  14 — Jstragalinus  tristis  (L)  Cab.,  Goldfinch. 

"  14 — Agelcevs  phoeniceus  (L.)  V.,  Red- winged  Blackbird. 

**  14 — Turdu^s  unalascce  nanits  (Aud.)  Coues.,  Hermit  Thrush. 

"  14 — Turdus  fuscescens  Steph.,  Wilson's  Thrush. 

"  14 — Progne  suhis  (L.)  Bd.,  Purple  Martin. 

"  14 — Ceryle  alcyon  (L.)  Boie.,  Kingfisher. 

"  14 — Certhia /amiliaris  h.,  Brown  Creeper. 

"  15 — Spizella  domestica  (Bartr.)  Coues.,  Chipping  sparrow. 

"  16 — Zonotrichia  albicollis  (Gm.)  Bp.,  White-throated  Sparrow. 

**  15 — Anas  obscura  Gm.,  Black  Duck. 

«  Ib-^Mohthrus  ater  (Bodd.),  Gray  Cowbird. 

"  15 — Zonotrichialeucophrys{Yox%t,)  Sw.,  White-crowned  Sparrow. 

"  17 — Mergus  cuctUlatus  L.,  Hooded  Merganser. 

"  18 — Carpodacus  purpureus  (Gm.)  Gr.,  Purple  Finch. 

"  21 — Uirundo   erythrogastra  Jwi^reorum  (Bart.)    Coues.,    Bam 
Swallow. 
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April      21 — GaUinago  unilsani  (Temm.)  Bp.,  Wilfton's  Snipe. 
•*         26'^Spizella  moniicola  (Gm.)  Bd.,  Tree  Sparrow. 
«         2S^randi<m  haliaetus  (L.)  Sav.,  Fisb  Hawk. 
May  2 — Dendrceca  coronata  (L.)  Ga.,  Yellow-rumpcd  Warbler. 

"  2 — Chaetura  pelasgica  (L.)  Steph.,  Chimney  Swift. 

**  2 — Aix  sponsa  (L.)  Boie.,  Wood  Buck. 

**  2 — Circus  cyaneus  kttdaoniiis  (L.)  Coues.,  Marsh  Hawk. 

**  d-^Aiiorthura  troglodytes  hiemalis   (WUs.)    Coues.,    Winter 

Wren. 
«  8 — Troglodytes  domesticus  (Bartr.)  Cones.,  House  Wren. 

**  3 — Accipiter  fuscus  (Gm.)  Bp.,  Sharp-shinned  Hawk. 

"  5 — Passercvlus  sandvicensis   savana  (Wils.)  Bidg.,  Savanna 

Sparrow. 
"  5 — jEgiaUtes  \H>ciferus  (L.)  Cass.,  Killdeer  Plover. 

*'  6 — Tringmdes  macularius  (L.)  Gr.,  Spotted  Sandpiper. 

0 — Mniotitta  varia  (L.)  Y.,  Black  and  White  Creeper. 

0 — Farula  americana  (L.)  Bp.,  Blue  Yellow-backed  Warbler. 

0 — IlelminthophUa  ruficapilla  (Wils.)  Bp.,  Nashville  Warbler. 

0 — Dendrcsca  aesliva  (Gm.)  Bd.,  Summer  Yellow  bird. 

O-'Siurus  avricapillus  (L.)  Sw.,  Golden  crowned  Thrush. 

O^Pyrangarvhra  (L.)  Y.,  Scarlet  Tanager. 

0 — Zameiodia  ludoviciana  (L.)  Coues.,  Rose-breasted  Grosbeak. 

0 — Melospiza  palustris  (Bartr.)  Bd.,  Swamp  Sparrow. 

0 — Icterus  galbula  (L.)  Coues.,  Baltimore  Oriole. 

0 — Falco  sparverius  K,  Sparrow  Hawk. 

1 — Tardus  mvstelinus  Gm.,  Wood  Thrush. 

2 — Tyrannus  ca/rolinensis  (L.)  B<1.,  Kingbii-d. 

3 — Myiodioctes  pusiUus  (Wils.)  Bjk,  Green  Black-capped  Fly- 
catching  Warbler. 

Z—Anihus  Itidovicianus  (Gm.)  Licht.,  Titlark. 

3 — Bkyacophilus  solitarus  (Wils.)  Bp.,  Solitary  Sandpiper. 

4 — Mimus  carolinensis  (L.)  Gv.,  Cat-bird. 

4 — Chordediles  propetvs  (Y.)  Bd.,  Night  H'awk. 

4 — Totanus  tnelanoleucus  (Gm.)  Y.,  Greater  Yellow-legs. 

5 — Setophaga  ruticilia  (L.)  Sw.,  Redstart. 

7 — HelminthophUa  perigrina  (Wils.)  Cab.,  Tennessee  Warbler. 

7 — Ampelis  cedrorum  (Y.)  Bd.,  Cherry  Bird. 

9 — Myiodioctes  canadensis  (L.)  Aud.,  Canadian  Fly-catching 
Warbler. 

9 — Myiarchus  crinitus  (L.)  Cab.,  Great-crested  Fly-catcher. 

9 — Empidonax  minimus  Bd.,  Least  Fly-catcher. 

9 — Melanerpes  erythrocephalas  (L.)  Sw.,   Red-headed  Wood- 
pecker. 
**         24 — Dendrceca  castanea  (Wils.)  Bd.,  Bay-breastod  Warbler. 
**         24-  -Actodromas  minutiUa  (Y.)  Coues.,  Least  Sandpiper. 
Jane         2 — Vireo  oUvaceus  (L.)  Y.,  Red-eyed  Yii'eo. 
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Last  spring,  most  of  the  winter  birds  were  very  late  in  going 
north.  Red  Cro8s-bills(Zoa:ia  curmrostra  americana,  [Wils.]  Coues)  and 
Pine  Linnets  {Ckrysomitris  pinns,  [Bartr.]  Bp.)  were  seen  as  late  as 
10th  May,  and  the  Pine  Grosbeaks  (Pinico^  enucl^oUar  [L]  V.,)  which 
had  been  particularly  abundant  all  season,  were  not  all  gone  before  2l8t 
April,  up  to  which  date  also  the  lesser  Red<poIls  {jEgiothuLs  linaria 
[L.]  Cab.)  were  still  with  us. 

Several  pairs  of  the  last  mentioned  species,  indeed,  must  have 
remained  a  good  part  of  the  summer,  for  Prof.  Macoun  noticed  them 
up  to  the  6bh  of  June,  among  some  cedar  bushes  at  the  west  end  of 
Maria  street,  where  they  appeared  to  be  breeding.  But,  as  Prof. 
Macoun  left  town  on  the  date  mentioned,  and  remained  away  the 
greater  part  of  the  summer,  their  further  movements  are  unknown. 

This  fall,  too,  the  winter  birds  have  ap|)eared  very  early.  Five 
Bohemian  Waxwings  (Ampelia  garrulus,  L.)  were  seen  feeding  on  the 
seeds  of  a  Black  Birch  {Betula  lenta)  on  11th  November,  and  two  others 
were  seen  a  few  days  afterwards.  The  Pine  Grosbeaks  and  Red -polls 
Vere  still  earlier,  the  former  arriving  on  Ist  November  and  the  latter 
on  30th  October.  Some  of  our  summer  birds  have,  on  the  other  hand, 
far  outstayed  their  usual  limits;  for  a  Robin  (Turdtta  migrcUoriuSj  L.) 
was  shot  on  15th  November,  and  a  male  Gk>ld finch  {AstragcUinua 
iristis  [L.]  Cab.)  on  the  25th  of  the  same  month. 

Tree  Sparrows  {SpizeUa  monbicola  [Gau.]  Bd.)  were  unusually 
abundant  here  this  fall,  while  on  their  way  south,  i.  e.  from  24th  to  30th 
October,  "Yellow-rum ped  Warblers  (Dendrceca  coronata  [L.]  Gr.)  were 
seen  on  6th  October.  The  latter  species  was  particularly  common  last 
spring,  from  the  beginning  till  towards  the  end  of  May.  The  Nashville 
Warbler  {Helminthaphila  ruficapilla  [Wils.]  Bd.),  formerly  considei'ed 
very  rare  in  this  locality,  was  also  quite  common  towards  the  middle  of 
last  May.  Two  additional  specimens  of  the  Hudsonian  Chickadee 
{Pa7*u8  hudsoniciis  Forst)  have  been  noted  this  fall,  the  one  by  Mr. 
Scott,  the  other  by  Mr.  George  R.  White,  bringing  the  total  number 
recorded  from  this  locality  up  to  six. 

The  leaders  beg  to  call  attention  to  the  fact  that  every  member  of 
the  Club,  whether  directly  interested  in  the  study  of  Ornithology  or  not, 
may  render  very  material  assistance  to  the  work  of  the  branch  by 
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noting  down  the  earliest  date  on  which  any  bird  is  seen  in  the  spring, 
and  transmitting  these  notes  to  the  leaders  at  the  close  of  the  season. 
Notes  of  the  latest  dates,  on  which  the  birds  are  seen,  in  the  autumn,  are 
also  of  gi'eat  value. 

The  leaders  cannot  close  this  import  without  calling  attention  to 
a  great  event  in  the  history  of  Ornithology,  which  took  place  during  the 
past  season.  Last  September,  a  number  of  the  ablest  Ornithologists  on 
the  continent  held  a  meeting  in  New  York  City,  and  founded  the 
"  Americun  Ornithologists*  Union."  The  formation  of  such  a  society 
was  the  one  thing  necessary  ta  ensure  the  rapid  and  systematic  develop- 
ment of  American  Orfiithology.  Should  any  of  the  membei*s  of  the 
Ottawa  Field-Naturalists'  Club  be  desirous  of  bringing  any  notes,  or 
other  communications,  before  the  notice  of  the  Union,  they  may  do  so 
through  the  medium  of  either  Professor  Macoun  or  Mr.  W.  L.  Scott, 
both  of  those  gentlemen  having  been  elected  associate  members  of  that 
body. 

JOHN   MACOUN, 

GEO.    R.V  WHITE, 

W.    L.   SCOTT, 

Leaders. 
20th  December,  1883. 
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REPORT  OF  THE  ZOOLOGICAL  BRANCH. 


To  tJte  Council  of  tJie  Ottawa  Fidd-NaturalUta*  Ciuh  : 

In  making  a  report  on  what  was  done  last  year  in  this  branch, 
the  difficult  question  presents  itself,  what  is  left  to  zo6logy  outside  of 
the  branches  of  it  which  have  already  rejwrted  on  their  sections  of  animal 
life,  vis.,  the  ornithological,  conchological  and  entomologicail,  seeing 
that  the  field  of  enquiry  and  discovery  has  been  well  worked  by  the 
leaders  of  those  bi-anches.  As,  however,  zoology  covers  all  animal  life, 
the  leaders  of  this  branch  consider  that  it  embraces  any  fact  in  the 
animal  kingdom  worlliy  of  notice  not  as  yet  reported  during  the  past  year. 
No  regular  sub-excursions  of  the  Club  in  this  branch  were  held,  but  a 
number  of  interesting  facts  wei'e  noted  by  various  membeni,  and  the 
ioUowing  brief  observations  are  now  submitted  as  likely  to  prove  of 
local  interest. 

Mr.  Scott,  who  paitially  took  up  the  study  of  the  randtcn  or 
frogs,  mentions  four  species  as  coming  under  his  notice,  viz.,  the 
Leopard  Frog  {R,  halecinay  Kalm),  both  green  and  brown  skin,  with 
large  distinct  spots  (the  green  being  the  true  edible  frog),  and  the  Bull- 
frog (/?.  caiesbiana)y  both  abundant;  the  Pickerel  Frog]  {R,  palustris, 
LeConte),  \vhich  he  found  only  in  Patterson's  Oieek,  and  the  Wood 
Frog  (/?.  temporarla,  LeConte,)  vav.  si/lvaiicn,  tolerably  common.  The 
last  Ls  a  small  8i>ecies,  with  a  heavy  dark  brown  line  on  each  side  of 
the  head,  and  varying  considerably  in  colour.  Mr.  Scott  has  exjieri- 
mented  with  a  pair  taken  by  him  on  the  9th  November,  since  which 
date  he  has  k3pt  them  in  his  room  in  a  vessel  with  about  half  an  inch 
of  watsr,  renewed  daily.  Although  not  becoming  torjud,  owing  proL- 
ably  to  the  artificial  warmth,  yet  they  refused  food  of  all  kinds  abso-. 
lut^ly,  and  this  circumstance  evinces  the  fact  of  the  ranidcB  being  able 
to  sustain  life  for  long  periods  without  food. 

The  duration  of  the  hibernation  of  frogs  depends  materially  ou 
climatic  conditions  of  the  seasons.  A  Leopard  frog  is  reported  to  us  ae^ 
found  above  ground  on  the  7th  November,  and  a  mass  of  frofic  spawn 
was  noticed  on  the  20th  April,  showing  that  the  depositors  of  it  had 
already  been  at  work.  The  23rd  or  24th  April  is  usually  the  date  on 
^hich  frogs  are  first  he^rd  in  this  vicinity,  but  local  causes  may  so^ 
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influence  certain  ponds  as  to  arouse  the  hibernating;  unimala  earlier  than 
in  others^  such,  for  instance,  as  a  large  inflow  of  warm  surface  water 
into  a  small  pond,  or  the  effect  pi*oduced  by  the  reflection  of  the  sun's 
rays  from  rocks  surrounding  it 

Three  species  at  least  of  tree  toads  have  been  noticed  in  this 
vicinity,  but  only  one  actually  placed,  the  common  Tree  Toad  {flyla 
versicolor),  of  which  several  young  specimens  were  seen  on  small  pines 
on  17th  May.  A  few  full  grown  specimens  were  met  with  during  the 
summer.  The  study  of  the  tree  toad  is  desirable,  as  there  \a  no  record 
of  the  varieties  in  this  vicinity  *  Mr.  Harrington  reports  having  taken 
a  smaller  yellowish  tree  toad  whilst  beating  shrubbery  for  insects.  It 
is  apparently  not  so  abundant  as  Uyla  versicolor,  and  he  thinks  it  is  H, 
Pickeringid,  Pickering's  tree  toad  of  Polbbook.  It  would  be  desirable  to 
have  a  good  series  of  frogs  and  toads,  snakes  and  lizards  collected,  so 
that  the  varieties  and  species  might  be  separated. 

The  study  of  snakes  and  the  dates  of  their  first  appearance  and 
hibernation  in  this  district  has  not  yet  been  specially  taken  up,  as  far  as 
we  are  aware.  Both  Mr.  W.  L.  Scott  and  Mr.  Harrington  are  working 
with  a  view  to  presenting  notes  and  lists  to  the  Society  at  some  future 
day  on  this  subject.  Mr.  Harrington,  on  6th  May,  observed  quite  a 
gathering  of  snakes  in  Stewart's  bush  amongst  some  loose  stones, 
beneath  which  they  had  probably  hibernated,  fully  two  dozen  being 
seen  within  a  radius  of  a  few  yards.  Amongst  them  he  noticed  three 
ring-necked  snakes  {Diadophis  punctattis),  one  yourig  and  the  others  16 
to  19  inches  long  respectively;  several  large  red-bellied  snakes  (Storeria 
occipitoinaculata)  about  ten  inches  long,  and  a  number  of  young  snakes 
one-thii*d  that  length ;  also  several  garter  snakes  (Eutcenia  sirtalis) 
about  15  inches  in  length. 

On  May  8th,  Mr.  Harrington  fouiid  a  specimen  of  the  viscid  sala- 
mander (Plethodon  glutinosuA,  Baird)  under  a  rotten  log,  and  on  19th 
May  five  specimens  of  a  pretty  blue  spotted  salamander  about  three 
inches  long  under  pieces  of  board  and  rubbish  on  the  lower  end  of 
Kettle  Island.  This  is  apparently  Jeflerson's  salamander  {Amhlyatoma 
jejh-sonianum,  Baird).  On  24th  May,  a  number  of  small  semiaquatic 
salamanders  wei-e  observed  under  stones  at  the  edge  of  the  rapids  at 
Hogsback,  probably    the  yellow  desmognath  {Desynognathiu  ocrophcea, 
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Cope).  Careful  research  may  reward  the  student  in  this  branch,  of 
which  very  little  is  known  in  this  district. 

Mention  was  made  in  a  paper  on  the  fish  of  the  Ottawa  district, 
read  before  your  Society  last  winter,  of  a  red-Jbellied  minnow,  supposed 
to  be  a  species  peculiar  to  this  district,  but  of  the  existence  of  which  as 
a  sej)arate  species  there  is  much  doubt  Nothing  has  been  ascertained 
further  during  the  past  year,  but  information  is  desired  respecting  it 
The  sheepshead  (Uaploidonotus  grunniens,  Jordan),  which,  years  ago, 
was  abundant,  but  which  of  late  has  been  a  rarity  in  the  Ottawa  River, 
is  again  making  its  appearance  on  our  markets,  and  it  would  be  inter- 
esting to  ascertain  whether  its  reappearance  is  due  to  fish  protection 
and  the  absence  of  liniversal  netting,  or  to  local  causes  affecting  the 
water,  or  to  the  reappearance  of  certain  food  it  preys  upon.  Mr. 
Harrington  noted  a  large  number  of  dead  fish — pike,  bass,  suckers, 
perch,  etc.^ — in  St.  Louis  Dam  on  28th  April.  This  circumstance  has 
been  frequently  noticed  in  that  locality  in  spring,  and  has  been 
attributed  to  impurities  draining  into  that  body  of  water  duiing  winter 
from  factories  and  tanyards  in'  its  vicinity.  Another  probable  cause  of 
this  recurring  mortality  might  be  traced  to  the  solid  coating  of  ice  over 
the  shallows  which  are  left  after  the  water  has  been  let  out  of  the  canal  at 
the  approach  of  winter,  and  which  prevents  the  fish  which  remain  there 
from  obtaining  air.  It  is  a  well  known  fact  that,  in  a  pond  completely- 
frozen  over,  unless  an  opening  exists  where  the  fish  can  approach  the  sur- 
face for  air,  the  majority  of  them  will  perish  during  winter.  As  the  water 
of  the  canal  is  not  let  out  until  ice  of  a  considerable  thickness  has 
formed,  the  8ni)erincurabc^nt  weight  settling  down  with  the  outflow  of 
the  water  ]>ix)bably  prevents  the  passage  of  tho  fish  from  many  of  the 
pools  or  shallows,  and  even  presses  upoa  them,  or  they  may  congregate 
in  the  slightly  deeper  parts  of  the  dam  which  later  in  the  winter  freeze 
to  the  bottom. 

A  close  study  of  the  lake  trout  of  this  district  is  desirable,  as  it  is 
a  disputed  point  amongst  naturalists  whether  there  are  really  more 
than  one  species,  and  if  thie  so-called  different  species  are  not  only 
varieties,  influenced  by  locality,  water  and  food. 

Two  species  of  field  mice  were  noticed,  the  white-footed  or  deer- 
mouse  {Uesperomya  lencojnis),  and  the  meadow  mouse  (Ai'vicola  riparia)^ 
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which  is  troublesome  both  in  the  cellar  and  garden ;  in  the  latter  e6i)eci- 

ally,  being  very  destructive  during  early  spring,  preying  on  the  tender 

shoots  of  plants.    These  are  the  mice  so  detrimental  to  young  orchard^  in 

winter,  when  they  bark  the  young  trees  beneath  the  snow  to  «uch  an 

extent  as  to  destroy  them  as  completely  as  if  girdled.     liast  summer  a 

pair  of  jumping  mice  (Zapits  hudsoriius,  Zimmerman)'  were  found  at 

Pre9Cott,  And  although  that 'place  is  not  in  the  Ottawa  district,  yet  it  is 

so  near  as  to  induce  the  idea  that  it  is  not  improbable  they  may  be 

found  in  this  vicinity.     We  have  heard  of  a  pair  being  taken  on  the 

Aylmer  Road  a  few  years  ago,  but  nothing  accurate  is  known  of  the 

capture. 

In  conclusion,  we  appeal  to  the  members  of  the  Club  to  note  down 

any  interesting  fact  that  comes  before  them  during  (he  next  season  of 

outdoor  observations.     Much  information  full  of  valuable  import  might 

thus  be  imjmrted  to  the  Club  as  a  body  which  may  appear  perhaps 

trivial  to  the  individual.     If  members  also  would  make  lists  of  the 

objects  they  notice  for  the  purpose  of  comparison  and  record  the  dates 

of  first  and  last  api)earauce  of  the  rare  species,  these  would  be  very 

useful.     In  following  out  one  branch  of  natural  history  any  interesting 

feature  of  another  branch  should  never  be  overlooked,  as  every  con- 

tiibuter  to  science  of  local  interest  becomes  to  a  certain  extent  a  public* 

benefactor. 

H.  B.  SMALL. 

W.  P.  LETT. 

Leaders, 
3  Ist  January,  1884. 

Mr.  R.  B.  Whyte  said  the  refuse  from  tan  vats  was  quite  sufficient 
to  kill  fish,  and  there  was  a  tauniery  emptying  into  St.  Louis  Dam.  He 
stated  that  in  former  years  a  creek  ran  down  Mosgrove  street,  on  which 
a  tannery  was  situated,  and  that  every  time  the  vats  were  emptied 
numbers  of  dead  fish  were  seen  in  the  creek. 

Mr.  Fletcher  said  that  the  kangaroo  mouse  had  been  found  near 
Aylmer,  and  that  he  had,  in  the  month  of  January,  seen  fi-ogs  moving 
about  in  the  canal  near  the  Bank  Street  Bridge,  in  a  pool  possibly  kept 
o|>en  by  a  warm  spring. 
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MR.  Scott  said  the  finding  of  the  kangaroo  mouae  was  important, 
as  it  belonged  to  the  Alleghany  fkuna.  He  enquired  whether  pure 
spirits  should  be  used  for  preserving  reptiles. 

Mb.  Small  said  that  care  should  be  taken  that  the  spiiits  were 
not  too  strong,  as,  if  they  were,  the  colour  and  tissue  were  both  apt  to 
1)0  damaged  and  perhaps  destroyed.  He  had  found  from  experience 
that  the  ordinary  druggists'  alcohol,  15  above  proof,  diluted  with  one- 
third  its  quantity  of  water,  was  the  proper  strragth.  It  would  also  be 
found  very  convenient  for  the  collector  to  keep  a  common  wide-mouthed 
jar  in  which  to  place  his  specimens  when  collected,  to  lie  in  the  spirits 
till  required.  A  few  days  after  being  placed  in  the  liquid  they  should 
be  taken  out  and  pricked  in  several  places  with  a  sharp  pin  or  needle. 
This  would  allow  the  gas  to  escape  and  prevent  any  discolouration. 
They  could  always,  if  kept  under  the  liquid,  be  placed  in  any  shape 
required,  as  they  remained  perfectly  pliant. 

Prof.  Macoun  had  lost  some  specimens  of  small  fishes  by  using 
too  strong  alcohol. 
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Annual  Report  of  the  Council. 


To  ifie  Members  of  llie  Ottawa  FielJ -Naturalists'  Club  : 

The  Council  has  much  pleasure  in  repprting  that  the  progress  of 
the  Club  during  the  past  year  has  been  very  encouraging.  The  mem- 
bership has  largely  increased,  being  now  168,  the  number  of  new 
members  elected  having  been  50.  Two  corresponding  membei's  have 
also  been  elected,  viz.:  Mr.  J.  B.  Smith,  of  Brooklyn,  N.Y.,  a  promi 
nent  entomologist,  and  Dr.  C.  Hart  Merriam,  the  secretary  of  the 
American  Ornithologists*  Union. 

The  Club  excursions  were  four  in  numl>er.  The  first  was  held  on 
22nd  May,  and  to  it  were  invited  the  members  of  the  Royal  Society 
of  Canada,  then  in  session  in  Ottawa,  and  delegates  to  that  society,  with 
their  families.  Kingsmere  was  visited  and  there  were  present  over 
100  persons,  of  whom  36  were  guests  of  the  Club.  The  second  excur- 
sion was  to  Buckingham  on  12th  June,  while  the  third  was  held  on 
24th  July,  when,  through  the  kind  liberality  of  Capt.  Goulet,  the  Club 
was  enabled  to  visit  the  Chat  Falls  in  the  Steamer  CJuivdiere.  As  a 
slight  I'ecognition  of  Capt.  Goulet.'.s  generosity  toward  the  Club,  two 
volumes  on  natural  history  have  been  purchased  and  bound  for  presenta- 
tion to  him.  They  are  **  La  Terre  et  les  Mers,"  by  Figuier,  and 
Wood's  "  Natural  Histor}'."  The  fourth  excursion  was  to  Casselman 
on  21st  Aug.,  when  the  members  wore  kindly  received  by  Mr.  and 
Mrs.  Castlenian,  who  have  since  removed  to  California.  All  these 
excursions  were  well  attended,  an  I  were  successful  in  every  respect ; 
the  first  one  being  the  largest  and  most  important  yet  held. 

Sub-excui-sions  were  also  held  on  Saturday  afternoons  during  the 
season,  and  a  number  of  interesting  localities  were  thus  visited. 

At  the  'Dominion  Exhibition  held  here  in  September  the  Club 
was  represented  by  collections  in  various  branches,  and  the  exhibit 
attracted  much  attention.  A  silver  medal  and  diploma  were  specially 
awarded  the  Club  for  the  exhibit  as  a  whole,  while  the  following  mem- 
bers received  individual  awards  : — Dr.  Small,  a  silver  medal  for  collec- 
tion of  reptiles;    Mr.    Henry   M.    Ami,  first    prize  and  diploma  for 

geological  specimens  ;  Mr.  H.  P.  Brumell,  several  prizes  for  minerals  ; 
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Mr.  R.  B.  Wliyte,  firat  pi-ize  for  botanical  collection ;  Mr.  Fletcher,  two 
iirst  prizes  and  extra  prize  for  insects ;  Mrs.  CliamberliD,  8|)ecial  prize 
for  {mintings  of  fungi;  Mr.  F.  R.  Latchford,  special  prize  for  collection 
of  land  and  fresh  water  shells ;  and  Mr.  W.  L.  Hcott,  8i>ecial  pnze  for 
collection  of  eggs. 

'  The  application  mentioned  in  last  yearns  report,  as  having  been 
made  to  the  Ontario  L^-islature  for  a  grant,  was  unsuccessful,  and 
further  efforts  during  the  present  year  have  also  resulted  in  failure. 

A  large  number  of  very  valuable  publications  have  Ijeen  received 
in  exchange  for  the  Ti-ansactions  of  the  Club,  or  as  donations  from 
))eraons  intei'ested  in  its  work,  and  it  has  been  necessai7  to  purchase 
book  shelves  for  their  reception  and  to  have  a  number  of  volumes 
bound. 

Transactions  No.  5,  Vol.  II,  No.  1,  were  pu^Jislied  in  due  time, 
and  contained  152  pages.  They  have  been  very  favombly  noticed  by 
various  scientific  journals,  and  have  been  largely  asked  for  in  exchange 
for  other  publications. 

Tlie  winter  course  of  meetings  comprised  six  Soirees,  which  were 
well  attended,  and  at  which  valuable  papers  and  re|>orts  were  read, 
which  will  appear  in  the  next  number  of  the  Transactions. 

In  addition,  afternoon  lectures  were  given  in  Botany,  Mineralogy 
and  Ornithology  by  Prof.  Macoun,  Mr.  Willimott  and  Mr.  W.  L.  Scott, 
respectively. 

The  Botanical  Class  conducted  during  the  previous  winter  by  Mr. 
Fletcher  was  continued  by  him  until  the  end  of  May. 

At  a  special  general  meeting  of  the  Club  held  on  the  28th  March  the 
Rules  formerly  in  force  were  somewhat  modified  and  enlarged  in  order 
to  provide  a  Constitution  in  accordance  with  the  terms  upon  which 
incorporation  was  obtained.  A  copy  of  this  Constitution  was  sent  to 
each  member,  and  it  was  published  in  the  Transactions. 

The  Council,  in  performance  of  their  duties,  met  twenty -three 
times,  with  an  average  two-thirds  attendance,  while  a  large  proportion 
of  the  work  was  pei formed  by  the  Standing  Comnuttees  on  Excursions, 
Soirees  and  Publishing. 

Signed  on  behalf  of  the  Council, 

W.  H.  HARRINGTON, 

Secretin  y. 
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TREASURER'S   BALA NCE   SHEET.- 

The  Treaturer  in  account  ipith  the  Ottawa  Field-NaturalUt'*  Cluh,  18W-85. 
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20th  March,  1885. 


WM.  P.  ANDERSON, 


Treasurer, 


ADDITIONS   TO   LIBRARY. 


Among  the  more  valuable  exchanges  and  donations  receive<l  dur- 
ing the  year  by  the  librarian  (space  cannot  be  afTorded  for  his  complete 
list)  were  the  following  : — 

"Geological  and  Natural  History  Survey  of  Canada  : — "  List  of  Pub- 
lications," **Re|)ortsof  Progress."  1870-1882  and  Maps,  "Palaeo- 
zoic Fossils,"  "Mesozoic  Fossils,"  "Fossil  Plants,"  "Figures  and 
Desciiptions  of  Canadian  Organic  Pemains,"  Decades  T-IV, 
"  Catalogue  of  Canadian  Plants,"  Part  I.,  etc.,  etc. 
Linniean  Society  : — "  Transactions."  Vol.  I,  etc. 
Historical    and    Scientific  Society,    Winnipeg  :—"  Transactions."     12 

Nos.,  etc. 
U.  S,  Geological  Survey  : — "  Mineral  Kesources  of  the  U.  S.,"  etc. 
Brooklyn  Entomological  Society  ;— "  Bulletin."     Vols.  I-VII. 
Dr.  C.  Hart  Merriam  :---"  Mammals  of  the  Adirondacks,"  etc.,  etc. 
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Cambridge  Entomological  Club:— '  Psyche."      Vols.  I,  II,  Vol.  VI, 

Nos.  117,  129. 
Royal  Society  of  Canada  : — "  Transactions."  Vol.  I. 
Torrey  Botanical  Club  :— *»  Bulletin."    Vol.  XI,  Vol.  XII,  Nos.  1,  3. 
American  Association  for  the  Advancement  of  Science  : — "  Proceedings 

of  the  Minneapolis  Meeting,  1883." 
Prof.  Edward  S.  Morse  : — A  very  valuable  collection  of  Papers  and 

Addresses  on  Ornithology,  Conchology,  Ethnology,  etc.,  etc. 
Dr.  George  Vasey  : — *'  Agricultural  Grasses  of  the  U.  S. 
American  Omitbologists'  Union  : — **  The  Auk."   Vol.  I. 
H.  B.  Small  :— "  Reports  of  .Dept  Agriculture,  Canada,"  1S70-1833. 
Prof.  C.  V.  Riley  :  —Entomological  "  Bulletins  "  and  "  Reports,"  etc. 
Entomological   Society  of  Ontario  :    -**  Canadian  Entomologist,"  Vols. 

I-XVL,  "  Annual  Reports,"  3-U,  and  Index  1-13. 
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REPORT  TO  THE  ROYAL  SOCIETY  OF  CANADA. 

(Read  at  the  Ihitd  General  Meeting,  May,  1884.) 


During  the  year  that  has  elapsed  since  ray  last  i*eport,  the  Ottawa 
Field  Naturalists'  Club  has  puraued  its  special  work  of  developing  the 
Natural  History  of  this  neighborhood,  with  all  its  former  vigor  and 
activity,  and  its  prospects  have  never  been  more  promising  than  at  the 
present  time.  It  has  added  forty  new  names  to  its  i-oll  ;  it  has  become 
an  incorporated  society  in  accordance  with  the  Ontario  Statutes,  and 
marked  success  has  attended  its  efforts  in  every  branch  of  Natural 
History.  In  the  summer  months  much  zeal  was  displayed  in  pursuing 
the  field  work,  and  the  efforts  of  the  Council  have  been  specially 
directed  to  rendering  this  work  as  systematic  as  possible.  Under  the 
direction  of  the  leaders,  the  various  branches, — repi*es6nting  Geology, 
Mineralogy,  Botany,  Entomology,  Conchology  and  Ornithology, — made 
numerous  afternoon  excursions,  some  of  them  being  held  fortnightly 
throughout  the  season.  These  were  well  attended  by  the  working 
membei's,  and  those  desirous  of  becoming  acquainted  with  the  study  of 
the  branch  ;  and  in  many  instances  they  assumed  the  character  of  classes 
for  the  instruction  of  beginnei-s.  The  regular  excursions  were  held 
monthly,  the  attendance  vai'ving  from  twenty-five  to  sixty.  The  first 
excursion  of  this  season  has  been  arranged  for  Thursday  next,  that  the 
Club  may  have  the  honour  of  entertaining  the  Fellows  of  this  society 
on  an  outing  among  the  ever  attractive  Laurentides,  and  to  allow  those 
who  are  interested  in  Natural  History  an  opportunity  of  studying  this 
neighbourhood. 

Our  soirees  or  winter  meetings  were  seven  in  number,  at  which 
reports  of  the  work  done  in  tlie  sections  during  the  summer  were  pre- 
sented, and  papei*s  read  on  subjects  of  local  interest.  The  following  is 
the  programme  : — 

Dec.  6th,  1883. — inaugural  Address,  by  the  Pi-esident. 
"  20th,  1883. — Nates  oa  the  **  Fiora  ()ttawa3nsi.s,"  with  S[>ecial  re- 
ference to  the  introduced  plants,  by  J.  Fletcher. 
Report  of  the  Ornithological  Section. 

161 

Digitized  by  VjOOQIC 


1G2 

Jan.  7th,  1884. — The  Sand-plains  and  Changes  of  Water  level  ot  the 
Upper  Ottawa,  by  E.  Odium. 
Report  of  the  Geological  Section. 

Notes  on,  and  a  list  of,  the  Cambro-Silurian  Fossils  of  the  vicinity 
of  Ottawa,  by  H.  M.  Ami,  B.A. 
Jan.  3l8t,  1884. — Edible  and  Poisonous  Fungi,  by  J.  Macoun,  M.A.^ 
F.L.S.,  F.R.S.C. 
Rejiort  of  the  Botanic a1  Section. 
Feb.  14th,  1884. — Ottawa  Coleoptera,  by  W.  Hague  Harrington. 

Revision  of  the  Suctoria,  by  J.  B.  Tyrrell,  B.A.,  F.G.S. 
"    28th,  1884. —The  occuri-ence  of  Phosphate  Deposits,  by  G.  M. 
Dawson,  D.S.,  Assoc.  R.S.M.,  F.G.S.,  F.R.S.C. 

Note  on  a  new  species  of  Archaiocrinus,  by  W.  R.  Billings. 

Report  of  tne  Entomological  Section. 
March  13th,  1884.— The  Deer  of  the  Ottawa  Valley,  by  W.  P.  Lett. 

Report  of  the  General  Zoology  Section. 

Classes  of  instruction  were  continued  throughout  the  winter 
months,  that  in  Botany  being  especially  successful  under  the  directi:n 
of  Mr.  Fletcher.  The  attendance  was  large,  and  the  examination  held 
at  the  close  showed  that  the  course  had  been  earnestly  followed.  No. 
4  of  our  Transactions  has  been  issued,  containing  84  pages  and  a  plate. 
It  embraces  the  work  of  the  winter  of  1882-3,  (a  copy  of  which  is  pre- 
sented herewith).  Our  Library  is  now  assuming  considera>»le  propor- 
tions, being  entirely  formed  of  publications  received  in  exchange  for  our 
Transactions.  As  they  are  all  devoted  to  Natural  History  and  kindred 
subjects,  and  represent  the  work  of  Naturalists  throughout  the  cou^try^ 
they  form  a  most  valuable  collection  of  original  papei*s,  such  as  are  »iot 
to  be  found  in  the  ordinary  scientific  works. 

The  otficers  for  this  year,  elected  at  tlie  annual  meeting  in  Mai-ch,. 
are  : — 

Patron — His  Excellency  the  Governor  General. 

President — H.  Beaumont  Small,  M.D. 

Vice-Pr^idents— 1st,  James  Fletcher;  2nd,  R.  B.  VVhyte. 

Secnjtary — W.  H.  Harrington. 

Treasurer  — W.  P.  Andei'son. 

Librarian — W.  L.  Scott. 

Committee— Prof.  J.  Macoun,  H.  M.  Ami,  F.  R.  Latxjhford. 
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As  an  evidence  of  the  work  we  have  accomplished,  the  lists  i>itl>- 
lished  in  our  Transactions  are  worthy  of  notice.  In  the  iield  of  Botany 
920  plants  have  been  collected  ;  of  shells  we  have  found  208  s[>ecies ;  ot 
birds  198  ;  of  iishes  48 ;  and  of  insects  1004.  This  last  collection,  pre- 
sented by  Mr.  Harrington  during  the  past  winter,  is  one  of  special 
merit  It  is  arranged  and  named  after  the  revised  classification  of  Drs. 
LeConte  and  Horn,  and  is  probably  the  firat  so  adopted  in  this  country. 
As  all  the  collections  have  been  made  within  a  few  miles  of  this  city,  I 
think  we  can  treasonably  claim  to  have  one  of  the  most  thoroughly 
worked  districts  of  Canada.  This  local  study  of  Natural  History  is  one^ 
we  would  earnestly  ask  the  Royal  Society  to  encourage.  Were  local 
societies,  instead  of  wandering  aimlessly  among  the  paths  of  natural 
science,  to  devote  themselves  to  this  work,  and  report  it  to  the  meetings 
of  your  Society,  there  would  soon  be  accumulated  a  fund  of  information 
more  perfect  and  complete  than  by  any  other  method. 

May,  28th,  1881. 
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PRESIDENT'S   INAUGURAL   ADDRESS. 


H.  Beaumont  Small,  M.D. 


(delivered  4rH  pec,  1884.) 
Jf embers  of  the  Ottaioa  Field- Xaturalisis  Club,  Ladies  ami  Gentlemen  : 

It  is  a  very  great  pleasure  to  me  to  welcome  you  here  this  evening, 
to  inaugurate  our  sixth, series  of  winter  meetings,  more  particularly  as 
the  prospects  of  the  Club  are  in  no  way  dimmed,  and  the  continned 
success  that  attends  our  efforts  is  a  subject  for  mutual  congratulation. 
It  has  been  the  fate  of  many  Natural  History  associations  to  have 
commenced  with  equally  bright  prospects,  to  have  flouiished  for  a  year 
or  two  and  then  to  have  languished  and  died  fi-om  a  lack  of  the  enei^y 
that  brought  them  into  existence.  With  our  Club  it  has  been  different, 
each  year  brings  inci-eased  strength  and  each  season's  work  attracts  and 
retains  the  interest  of  its  menibei-s.  The  reason  for  this  is  obvious, 
for  we  have  a  si>ecial  object  in  view  and  a  congenial  work  to  perform, 
and  as  the  knowledge  of  our  local  I'esources  increases  the  desii*e  to 
augment  that  information  l>ecomes  greater. 

Since  my  last  address  our  society  has  become  incorporated  in 
accordance  with  the  Statutes  of  Ontario.  In  taking  such  a  step  the 
Council  has  recognized  the  prospects  of  our  permanent  existence  and 
made  the  foundation  more  secure,  but  the  main  object  in  thus  becom- 
ing a  legitimate  provincial  organization  was  to  pave  the  way  for  pro- 
curing a  Government  grant.  In  this,  however,  we  have  not  been 
successful.  Our  application  was  a})j)arently  i-eceived  with  favor,  the 
(commissioner  of  Education  was  visited  personally  and  acknowledged 
the  worthiness  of  our  claim,  but  we  have  not  received  any  substantial 
response.  Further  attempts  will  be  made  this  winter,  let  us  hoi>e  with 
better  results.  The  grant  of  even  a  small  sum  would  prove  of  ines- 
timable value  :  at  present  all  our  revenue  has  to  be  carefully  expended 
to  provide  for  the  necissary  current  expenses  and  many  much  needed 
improvements  postponed  for  want  of  funds.  Had  we  the  required 
means  our  usefulness  would  be  much  increased ;  many  schemes  might 

•be'adoi)ted  to  stimulate  members  to  greater  activity,  original  research 
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could  be  more  forcibly  promoted,  and  public  k»onetit  achieved  by  circu- 
lating in  the  surrounding  country  much  useful  information. 

That  members  have  been  doing  valuable  work  has  been  recog- 
nized, and  a  compliment  has  been  paid  to  the  Club  by  the  selection  of 
one  of  our  number  to  fill  the  position  of  Honorary  Entomologist  to  the 
Department  of  Agriculture.  We  all  congratulate  Mr.  Fletcher  on  the 
position  he  has  attained,  and  I  am  sure  he  will  receive  assistance  from 
every  member  of  the  Club  in  carrying  on  such  observations  as  may  be 
requii-ed  of  him. 

The  summer  which  has  passed  by  has  been  one  of  more  than 
ordinary  activity  to  those  inclined  towards  science.  The  Royal  Society 
met  in  this  city  for  the  thii'd  time,  affording  us  another  opportunity  to 
attend  its'  meetings  and  listen  to  its  papers  and  discussions.  As  no 
effort  was  made  by  our  citizens  to  recognize  the  [)resence  of  the  society 
hei*e,  your  Council  extended  co  them  an  invitation  to  attend  our  first 
excursion,  arranged  specially  for  their  convenience  to  the  Chelsea 
mountain.s.  The  spot  selected  was  the  ever-attractive  Kingsmere,  the 
suitableness  of  which  was  greatly  enhanced  by  the  kindness  of  Mr. 
and  Mrs.  Bourin^t,  who  placed  their  house  and  grounds  at  our  disposal 
and  assisted  in  every  way  to  arrange  for  the  comfort  of  our  visitors. 

The  day  was  all  that  could  be  desired,  our  membei*8  supported 
the  Council  by  attending  in  large  numbers,  and  the  guests  exi)re8sed 
themsir'lves  well  pleased  both  at  the  natural  beauties  of  the  locality  and 
the  interesting  work  of  the  Club.  To  those  of  our  members  who  were 
active  naturalists,  working  in  the  field  with  Dr.  Sterry  Hunt,  Prof. 
Lawson,  Prof  Saundere,  Dr.  Merriam  or  Dr.  Parcifer  Fraser  was  a 
r.ire  treat  and  an  opportunity  for  an  interchange  of  ideas  that  may 
never  pvesent  itself  again. 

The  visit  of  the  membei's  of  the  British  Association  later  in  the 
season  was  not  lost  to  us.  All  must  have  been  interested  in  seeing  so 
many  of  the  leading  English  minds  personally  visiting  our  country,  and 
at  the  opportunity  it  afforded  to  become  accpiainted  with  authorities 
previously  known  only  through  their  wiitings.  As  one  result  we  have 
now  been  placed  on  the  exchange  list  of  several  similar  British  CIuVks, 
at  whose  gatherings  any  of  our  members  would  be  certiiin  to  receive  a 
cordial  welcome  should  they  present  themselves. 
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The  regular  Club  work  lias  been  followed  with  the  usual  energj^ 
the  system  of  field  work  of  the  previous  season  being  continued  in  this. 
The  leaders  have  been  actively  engaged  in  dii*ecting  their  various 
branches,  and  their  repoi-ts  will  show  continued  progress.  The  Satur- 
day sub-excursions  were  well  attended  by  their  folio wei-s,  especially  in 
the  early  part  of  the  season,  as'  the  summer  advanced  and  towards  its. 
close  they  were  only  held  at  iiregular  intervals  owing  to  the  absence  of 
some  of  the  leaders  and  a  number  of  the  more  active  members.  The^ 
general  excursions  were  as  popular  as  ever.  The  fi i-st  of  these  ta 
Kingsniere,  with  the  Royal  Society,  I  have  referred  <o  as  particularly 
interesting.  That  to  the  Chats  Falls  was  well  attended,  and  though 
the  time  for  exploring  the  surrounding  country  was  limited,  our  Geolo« 
gists  succeeded  in  making  imfK)rtant  discoveries  in  the  formations  that 
occur  there.  The  genial  Captain  Goulet's  well-known  genei-osity  once^ 
more  manifested  itself,  for  he  again  conveyed  the  party  on  his  commo> 
dious  steamer.  To  show  that  we  appreciate  his  kindness  and  good- 
will, a  set  of  works  on  Natural  History  are  being  appropriately  bound 
and  inscribed,  to  be  presented  to  him.  The  excursions  to  Buckingham 
and  Casselman  also  brought  us  in  contact  witli  distant  membei-s.  At 
the  former  Mr.  Warwick  did  all  in  his  power  to  point  out  the  places, 
of  interest  in  that  district,  and  at  the  latter  Mr.  and  Mrs.  Casselman 
renewed  the  hearty  welcome  of  last  year.  * 

This  year  the  Transactions  were  presented  to  you  early,  and  are 
greatly  in  advance  of  any  of  the  previous  numbers.  The  papers  were 
lengthy  as  well  as  moi*e  numerous  than  in  former  yeai-s..  and  too  valu- 
able to  l>e  presented  in  abstract.  In  addition,  the  very  valuable  list  of 
Coleoptera  and  unusually  interesting  reports,  maintain  the  usual  excel- 
lence of  our  publication.  That  the  Council  is  enabled  to  publish  such 
a  work  and  keep  the  expenses  of  tlie  Club  within  its  moderate  income, 
is  a  sign  that  no  extravagance  is  i)ermitted,  it  is  for  ihLs  i-eason  they 
expect  the  niembei*s  to  support  them  by  purchasing  exti-a  copies. 
Nearly  all  have  friends  elsewhere  interested  in  scientitic  ])ursuits  by 
whom  the  Transactions  would  be  greatly  ai»pi"eciated,  and  it  is  by  dis- 
tributing a  few  copies  in  such  channels  that  you  will  extend  the  influ- 
ence of  the  Club  and  add  to  its  reinitatini. 
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Our  library  is  increasing  rapidly.  In  exchange  for  oar  Transac- 
tions we  receive  twenty-eight  regular  publicationfl,  eight  of  which 
Appear  monthly.  Besides  this  our  fi'ee  list  numbers  sevi^nty-thi'ee,  and 
of  these  only  twenty-three  have  not  donated  something  in  return. 
When  it  is  remembered  that  all  are  on  purely  Natural  History  subjects 
«nd  all  of  them  modern  works,  it  will  be  understood  what  a  useful 
collection  we  are  founding.  The  librarian  is  now  endeavoring  to  adopt 
«ome  scheme  by  which  they  may  be  circulated  that  all  may  benefit  by 
what  we  possess  in  common. 

The  winter  programme,  T  hope,  will  meet  with  your  approval ;  the 
papers  are  fewer  in  number  than  those  of  last  year,  but  moi-o  time  will 
be  allowed  for  discussion  and  short  notes  on  any  subject.  In  the  after- 
noon lectures,  to  be  conducted  by  the  leaders  of  the  several  branches, 
we  hope  to  furnish  a  very  thotough  couBse  of  instruction,  specially 
adapted  for  those  wishing  to  gain  an  insight  into  any  branch,  teaching 
you  not  only  the  science,  but  also  how  and  whei^e  to  look  for  the 
obj-jcts  you  are  in  search  of  and  how  to  preserve  them,  in  fact  all  the 
information  requisite  to  commence  work  when  the  summer  arrives. 

The  work  that  our  Club  has  in  view  is  perha])s  the  most  attractive 
that  can  be  offered  to  those  who  have  a  few  spare  hours  and  a  desire 
for  some  intellectual  reci-eation,  and  it  allows  of  the  consoling  reflection 
that  the  time  so  spent  is  in  no  wise  wasted,  for  besides  adding  to  the 
range  of  one's  information,  it  is  also  aiding  a  work  of  lasting  benefit. 
The  world  is  rapidly  learning  the  value  of  this  knowl3dge,  and  many 
are  awaking  to  the  fact  that  there  are  many  interesting  fields  of  science 
hidden  behind  the  veil  of  ignorance,  a  veil  which  is  easily  drawn  aside 
by  a  little  study  or  association  with  those  already  versed  in  Natural 
History. 

Any  that'attend  our  meetings  or  join  in  our  excursions  show  their 
appreciation  of  this  knowledge,  and  by  their  })rc8ence  manifest  a  fond- 
ness for  nature  and  a  desire  to  learn  something  cf  its  mysteries.  Manv, 
no  doubt,  wish  they  wore  versed  in  some  branch,  but  fear  to  commence, 
they  are  overawed  by  the  apparent  vastness  of  the  subject  and  the  ex- 
tensive knowledge  of  those  who  have  made  it  their  study.  Insteid  0£ 
watching  the  progress  of  those  long  experienced,  they  should  look  at 
what  there  is  to  do  and  select  some  branch  suited  to  their  tastes  and 
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circumstances.  The  beginning  once  made,  all  will  follow  easily,  for 
when  viewed  with  method,  each  division  and  sub-division  is  complete 
in  itself  and  leads  gradually  to  others  more  extensive. 

Some  of  our  membei-s  will  attain  an  eminence  and  be  recognized 
beyond  our  litfcle  circle  ;  some  will  build  up  a  reputation  that  will  ex- 
tend over  the  American  scientific  world  and  reach  transatlantic  centres  ; 
but  the  greater  number  of  us  must  rest  content  with  a  local  record,  and 
be  satisfied  that  our  mite,  when  added  to  that  of  others,  will  be  made  of 
some  value.  We  are  only  amateurs  and  the  work  presented  is  emi- 
nently suited  for  such.  There  are  large  fields  and  small  fields  ;  some, 
where  membei-s  have  already  worked  and  prepared  the  way,  others,  for 
those  more  ambitions,  where  little  or  nothing  has  been  done.  For 
those  who  cannot  take  long  walks  or  have  not  time  to  make  large  col- 
lections, there  are  subjects  that  may  be  studied  in  an  occasional  spare 
hour,  and  which  may  even  be  studied  by  the  roadside  in  the  daily  walks 
to  your  office.  It  is  always  beneficial  to  make  a  retrospect  of  one's 
work,  to  consider  the  advance  made  and  compare  it  with  what  there 
remains  to  do,  and  on  the  present  occasion  it  may  not  be  inopportune 
to  glance  over  our  work  to  see  what  has  been  accomplished,  and  ascer- 
tain what  remains  for  new  workers  to  begin  upon. 

Before  entering  the  domain  of  the  lower  animals,  a  subject  pre- 
sents itself  which  has  not  yet  received  our  attention,  but  which  would 
furnish  a  very  appropriate  paper  for  one  of  our  meetings.  It  is  not 
very  many  years  since  where  we  now  live  was  the  home  of  the  native 
Indian,  and  a  paper  on  this  subject  with  some  historical  facts  of  local 
interest  would  prove  both  attractive  and  instructive.  The  remnant  of 
the  once  numerous  tribe  that  frequented  this  district  is  gathered  in  a 
few  scattered  settlements,  and  as  each  succeeding  year  comes  and  goes 
the  opportunities  of  acquiring  a  knowledge  of  their  natural  habits  and 
customs  becomes  less,  and  with  them  will  pass  away  innumerable 
legends  and  stores  of  Indian  lore  which  can  never  again  be  obtained. 

Beginning  at  the  head  of  the  animal  series  the  class  MamrYhcdia  is 
the  fiwt  to  receive  our  attention.  This  comprises  all  that  are  popularly 
known  as  animak.  Strange  to  say,  this  important  division  has  received 
very  little  attention.  A  paper  on  the  deer  has  been  brought  before 
you,  and  one  on  the  otter  will  be  presented  this  winter  ;  beyond  this, 
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nothing  has  been  done  with  the  exception  of  a  few  notes  embodied  in 
the  reports  on  general  zoology.  The  need  of  studying  this  at  once,  must 
be  evident  to  you  all,  as  no  other  class  is  so  influenced  by  the  settling 
of  the  country  ;  species  that  once  were  numei'ous,  in  a  very  few  years 
may  be  reduced  to  an  occasional  stray  individual.  Even  now,  a  paper 
on  any  family  would,  to  a  great  extent,  be  taken  up  with  detailing  how 
plentiful  they  were  in  former  yeai-s.  But  while  the  number  of  individuals 
is  greatly  diminished,  the  number  of  species  is  much  less  affected.  Dr. 
Merriam  in  his  recent  work  on  the  mammals  of  the  Adirondac  region 
mentions  46  species  that  occur  there,  and  Dekay,  in  the  report  of  the 
New  York  State  government,  gives  about  50.  A  list  published  in  the 
bulletin  of  the  Natural  History  Society  of  New  Brunswick  contains  43 
as  found  in  that  province.  In  our  neighbourhood  we  should  find  the  class 
well  I'epresented.  It  would  astonish  many  of  our  people  were  they  aware 
of  the  gooti-sized  animals  that  may  be  found  in  the  woods  they  frequently 
visit,  whose  size  it  would  be  supposed  would  render  them  easily  visible, 
but  whose  habits  of  life  make  them  wary,  and  they  easily  escape  the  eye 
of  the  unobservant.  Within  very  short  distances  of  the  city  we  may 
expect  to  fiik  i  the  greater  number  on  these  lists,  while  at  no  very  great 
distance  the  more  ferocious  are  constantly  making  their  pi'esence  known, 
to  the  detriment  of  the  farmer. 

One  of  our  first  objects  then  is  the  systematic  study  of  our  mam- 
mals and  the  preparation  of  a  perfect  list.  More  is  required  than 
simply  an  enumeration  of  species,  to  this  should  be  added  whatever  in- 
formation may  be  gained  regarding  their  numbers,  their  range,  and  the 
fact  of  their  being  permanent  or  only  visitors.  When  this  is  prepared, 
then  notes  and  papers  on  particular  families  may  follow  with  moro 
advantage.  In  this  study  all  the  information  you  require  may  be 
obtained  from  "Jordan's  Handbook  of  the  Vertebrates,"  and  "Dr.  Mer- 
riam's  Mammalia  of  the  Adirondacs."  The  former  is  now  the  generally 
accepted  authority,  not  only  on  this,  but  also  on  all  the  classes  of 
vertebrates,  and  furnishes  an  excellent  working  key.  In  the  latter  you 
will  find  the  result  of  many  years  observations  of  a  thorough  naturalist 
in  a  region  where  the  Fauna  is  essentially  Canadian. 

The  next  class,  Aves,  is  one  we  are  very  intimate  with,  our 
orilithologists  being  among  the  most  active  of  our  members.     The  list 
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•of  those  observed  is  now  very  complete,  numbering  203  species,  and 
the  reports  of  the  leaders  contain  many  valuable  facts  relating  to  the 
liabits  of  our  pi-etty  songsters,  but  only  one  paper  has  been  read,  that 
t)n  the  ducks.  A  beginner  entering  this  field  has  much  to  attract  and 
occupy  his  attention.  Although  the  list  must  be  very  complete  their 
migratory  habits  allow  every  possibility  of  discovering  a  new  species. 
Besides  their  general  habits  and  characteristics  there  are  many  subjects 
adapted  for  special  lines  of  observation.  Their  eggs  and  nests  furnish 
a,  study  of  themselves  ;  the  arrival  and  de^mrtui-e  of  the  various  species 
is  a  point  that  is  receiving  particular  attention  just  now,  and  to  which 
should  be  given  a  large  share  of  our  time  ;  their  songs  would  make  an 
interesting  seiies  of  observations,  while  their  power  of  communicating 
with  one  another  would  i»rovide  the  subject  for  an  excellent  paper. 
it  has  always  appeared  to  me  that  birds,  of  all  members  of  the  animal 
seiies,  are  the  ones,  most  suited  for  our  lady  membei-s.  It  is  hei'e  that 
iiature  puts  on  her  most  showy  and  pleasing  attire,  no  long  tramps  are 
required  to  seek  them  in  their  hauuts,  nor  any  tedious  work  required 
to  prepare  collections.  A  bird  may  almost  always  be  watched  in  its 
native  state  and  a  few  minutes  reference  to  the  handbook  establish  its 
identity.  Unlike  other  members  of  the  animal  kingdom,  they  ai-e 
visitors,  not  residents.  Some  spend  the  summer  with  us  and  take  their 
departure  for  the  south  on  the  approach*  of  cold,  while  others  come  for 
tihelter  in  the  winter  months  from  a  still  colder  north,  others  again 
only  rest  a  short  time  in  journeying  from  one  clime  to  another.  These 
[)retty  visitors  are  looked  on  with  a  more  friendly  interest  when  it  is 
remembered  that  they  will  i-eturn  again  after  several  months  of  wander- 
ing, and  the  very  same  bird,  fed  and  watched  one  season,  returns  the 
next. 

Ill  the  classes  of  reptiles  and  amphibians  we  find  another  field  as 
yet  undisturbed.  We  want  some  one  to  tell  us  what  kind  of  turtles  are 
to  be  found  hero,  what  snakes,  what  lizards,  what  frogs,  ami  many  other 
interesting  niembei-s.  For  those  with  limited  time  these  bmnched  are 
particularly  suitable,  they  are  easily  sought  for  and  obtained  and  their 
number  is  not  great.  In  a  stroll  to  the  nearest  woods  or  along  the 
Ottawa  or  Ilideau  rivei-s  several  species  may  be  noticed.  The  whole 
number  will   not  exceed  50   species.      The  study  of  their  habits  will 
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quickly  become  interesting,  the  wonderful  contrivance.ot  nature  allow- 
ing them  to  cany  their  lungs  outside,  that  they  may  breathe  in  the 
water  or  in  the  air,  will  soon  attract  your  attention,  as  will  also  the 
transitions  that  take  place,  such  as  the  development  of  the  tadjtole  into 
the  full  formed  frog.  This  branch  will  also  allow  much  scope  and 
great  facilities  lor  original  research,  information  i-egarding  its  membei*s 
is  very  spai-se,  and  a  description  of  their  life  will  always  be  valuable. 

The  class  Pisces  is  one  that  has  l>een  studied  and  a  very  complete 
list  ]>ub]ished,  but  much  yet  i*emains  to  be  done,  and  more  woikers 
are  to  be  desired.  The  study,  unfortunately,  has  many  obstacles  to 
im|>ede  its  progress.  Inhabiting,  as  they  do,  an  element  that  cannot 
l>e  explored,  their  habits  are  obscui-e,  while  their  j)eculiar  structure  and 
delicacy  of  coloring  make  them  difficult  to  preserve.  For  this  reason 
our  information  regarding  their  life  and  habits  is  very  scanty.  We 
want  memboi-s  to  trace  their  range  and  nuuibei-s  and  habits  of  life. 
A  very  practical  point  well  worthy  of  your  attention  is  the  influence 
of  sawdust  in  our  rivers.     Does  it  affect  them  or  does  it  not  ] 

In  |>assing  from  the  Vertebrata  to  the  Anthropoda,  we  enter  a  most 
extensive  and  varied  field,  where  oi*dei-s  surpass  in  numbers  whole  classes 
of  the  former  sub-kingdoms.  In  addition  to  the  study  of  individuals,  the 
genera]  characteristics  are  subjects  well  worthy  of  being  brought  before 
our  meetings.  The  higher  animals  are  so  constituted  that  life  is  main- 
tained in  a  single  course,  but  in  the  lower,  the  organs  ai-e  so  rudimen< 
tary  that  the  animal  makes  entire  changes  to  accommodate  itself  to 
external  influences.  This  is  witnessed  in  the  development  of  the 
beetle  from  the  grub,  the  fly  fi*om  the  maggot,  or  the  buttei-fly  fix)m 
the  caterpillar. 

The  highest  class,  Insecta,  furnishes  a  continuous  series  of  attrac- 
tions. The  descriptions  of  the  Hymenoptera  read  like  a  fairy  tale. 
The  i>eculiar  habits  of  life  of  the  bees  and  wasps  ai-e  known  to  many 
of  yon.  The  ants,  with  their  soldiera  and  toilers,  their  aphidian  cows 
carefully  tended  and  even  rtai-ed  from  eggs,  for  the  sake  of  the  honey 
they  supply,  the  evident  language  they  possess,  all  combine  to  place 
them  amongst  the  most  marvellous  objects  of  nature  and  should  cause 
them  to  receive  your  attention.  They  may  be  found  in  vast  numbers 
everywhere,  but  how  few  stop  to  watch  them  I    The  ichneumons,  which 
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deposit  their  eggs  in  the  body  of  living  insects,  which,  when  hatched^ 
generally  destroy  their  hosts  to  sustain  their  own  life,  and  the  gaH-flies^ 
each  of  which  forms  a  characteristic  gall  on  its  own  special  tree,  are  well 
worthy  of  your  notice.  The  horn-tails  and  saw-flies,  destructive  foes  to 
some  of  our  most  valuable  ti'ees,  will  be  brought  to  your  notice  during 
the  present  uourae  of  soirees. 

It  is  remarkable  that  the  order  Lepidoptera  has  not  possessed  more 
followers,  the  gay  colours  of  the  butterfly  are  generally  the  fii-st  attrac- 
tion of  the  young  naturalist,  and  all  clubs  might  be  expected  to  have 
many  members  working  in  this  branch.  Those  who  are  so  occupied 
should  make  it  their  primary  duty  to  prepare  a  list  of  our  species. 

The  order  Diptem,  comprising  flies,  is  large  and  important  and 
presents  many  suitable  fields  for  beginners. 

The  oi*der  Coleoptera,  comprising  beetles,  you  are  familiar  with. 
All  our  Transactions  contain  papers  on  them,  and  a  very  valuable  list 
was  issued  in  our  last  number.  In  the  order  Hemiptei-a,  or  bugs,  we 
want  systematic  workers.  They  occur  everywhere*,  in  water  and  on 
land,  some  are  found  only  in  the  toj)  branches  of  trees,  some  only  in 
the  lower,  while  other  forms  i-emain  stationary  all  their  days.  Any 
one  possessing  house  plants  may  follow  this  study  most  readily ;  here 
we  meet  with  the  plant  lice,  which  are  so  sought  for  by  the  ants  and 
carefully  tended  for  the  sake  of  their  honey-like  secretion.  Then  there 
are  the  grasshojiperd,  locusts  and  crickets  that  should  be  descrilmd, 
sack  forming  a  good  subject  for  those  by  whom  limited  collections  only 
can  be  made,  as  also  the  dragon-flies,  and  allied  insects. 

The  class  of  Mijriapoda  or  centipedes  is  not  so  numerous  as  the 
insects,  nor  as  attractive,  but  should  receive  your  attention  as  they  are 
wholly  imstudied  here. 

The  class  ArachniJa  offers  you  the  mites  and  spiders.  The  former 
have  received  some  attention  and  several  new  species  are  figured  in  our 
publications.  The  spiders  are  repulsive  objects,  but  most  interesting  ia 
their  habits  and  modes  of  living.  The  webs  furnish  a  study  of  them- 
selves, ranging  from  si)ecial  forms,  like  the  diving-bell  of  the  water- 
spider,  to  the  common  geometric  web  so  well  known  to  all. 

The  Crustacea  are  the  lower  division  of  the  arthropods,  forming 
to  the  waters  of  the  world  what  the  insects  are  to   the  land.     Nino- 
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tenths  are  puppossd  to  oxLst  in  the  sea,  the  remainder  being  found  in 
fresh  water.  Numerous  not  only  Iq  species,  but  also  in  individuals^ 
they  are  found  in  every  pool  of  water  or  collection  of  moisture.  They 
live  on  animal  matcer  and  are  active  scavengers  of  our  waters.  Som» 
are  parasitic  on  other  animals  inhabiting  their  element — a  favorite 
place  to  obtain  many  forms  bsing  the  gills  ot  fish.  In  their  turn  they 
are  the  chief  food  for  our  fishes.  Nearly  all  are  microscopic,  but  a  few 
forms  grow  to  a  great  size,  the  most  familiar  of  which  is  our  cray-fish^ 
and  these  would  make  an  excellent  beginning  for  observations  in  this- 
class. 

Of  all  the  sub-kingdoms  the  Mollusca  is  the  one  least  represented 
with  us,  the  term  being  equal  to  Veiiiebrata  or  Arthropoda  with  their 
vast  number  of  species.  But  two  of  its  classes,  Gasteropoda  and 
ConcJdfera,  are  present,  the  combined  number  of  their  species  col- 
lected being  only  1 1 6.  This  is  not  for  want  of  work  on  the  part  of 
our  conchologists,  as  it  is  one  of  our  most  thoroughly  studied  branches^ 
but  because  the  land  and  fresh  water  contain  but  few  meaibers  of  that 
division,  so  abundantly  present  in  the  o^ean.  The  collections  in  thi» 
branch  aie  not  difficult  to  make,  and  to  those  who  wish  to  study  their 
habits  they  offer  special  inducements,  for  an  aquarium  and  a  handful 
of  snails  will  supply  all  the  necessary  material  for  a  long  series  of 
experiments. 

In  passing  beyond  the  divisions  enumerated  we  co.iie  to  those 
lower  forms  of  animal  life,  the  study  of  which  may  hardly  be  in. 
keeping  with  the  title  of  our  Club;  with  the  exception  of  one  class  ali 
are  microscopic,  and  so  demand  work  confined  to  the  library  rather 
than  to  the  field.  But  there  may  be  many  who  find  this  more  suited 
to  their  tastes  and  circumstances,  and  to  each  a  varied  and  attractive 
world  is  opened,  from  which  might  be  produced  papei-s  most  accept- 
able for  our  meetings.  The  only  member  who  brought  this  sub- 
ject liefore  our  notice  w;is  the  late  Dr.  Kemp,  who  presented  a  few 
notes  on  the  fresh  water  sponges,  and  referi*ed  incidentally  to  sonie 
members  of  other  classes  in  a  paper  on  the  fiiterings  of  our  water 
supply. 

The  Annelida  form  a  class  well  worthy  of  your  attention  and  are 
known  to  you  through  the  common  earth  worms  and  leeches. 
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TThe  Rotifera  form  a  very  numerous  class,  the  great  majority  in- 
habitiDg  fresh  water,  the  number  found  in  salt  water  being  compara- 
tively small.  They  are  to  Ije  found  everywhere,  in  little  pools  or  large 
bodies  of  water  and  by  their  presence  indicate  its  freedom  from  the  pro- 
ducts of  decomposing  matter.  The  characteristic  feature  of  the  little 
animals  is  a  circle  of  processes  arranged  around  their  head,  each  one 
|)erforming  a  circular  motion,  the  whole  giving  the  appearance  of  a 
wheel  revolving  around  the  head. 

The  marine  jelly-fish  are  represented  by  two  forms.  The  best 
known  being  that  many  armed  minute  monster,  the  hydrUj  which,  when 
cut  in  pieces,  grows  into  as  many  fully  formed  individuals.  It  is  very 
plentiful,  and  may  always  be  obtained  from  the  muddy  bottom  of  the 
canal.  The  other  form  is  more  uncommon,  its  arms  are  many  branched 
and  it  remains  anchorei  to  other  objects,  this  species  grows  as  much  a 
two  inches  in  length  and  in  all  probability  will  be  found  here. 

The  fresh  water  sponges  form  a  sub-order  of  that  extensive  class  ; 
•some  ten  genera  have  been  described  from  all  quarters  of  the  globe  i*e- 
presenting  a  great  many  species.  They  occur  in  clear  water  and  grow 
to  a  considerable  size,  though  the  cold  of  winter  always  destroys  them. 

From  these  we  descend  to  the  single-celled  animals,  to  which  the 
term  Infusoria  is  properly  applied.  They  ai*e  present  in  all  water  and 
moisture  in  countless  numbers  and  furnish  a  vast  field  for  study ;  re- 
•searches  in  this  class  has  been  mostly  confined  to  Euro])e,  the  Ameri- 
can forms  have  scarcely  been  worked  at  all. 

Still  lower  ai'e  the  Pi'otozcay  soft,  structureless  animals  without 
shape  or  form,  known  to  you  by  the  amoeba.  They  are  innumerable 
and  occur  everywhere.  It  is  a  class  that  has  i*eceived  mnch  attention 
on  this  continent,  and  the  recognized  authority  is  Prof.  Iieidy's  i-ecent 
work  on  the  Fresh  Water  Rhizopods  of  North  America. 

This  superficial  glance  over  the  vast  and  varied  i-egion,  the  animal 
kingdom,  thrown  open  for  us  to  wander  in,  is  given  with  the  hope  that 
knowing  what  there  is  to  be  done,  in  learning  how  many  attractive 
fields  there  are  yet  without  workei's,  some  othei-s  may  be  induced  to 
take  a  more  active  interest.  Each  year  should  see  an  addition  of  new 
members  eager  and  ambitious  to  continue  the  work  and  act  as  a  spur  to 
those  alieady  engaged.     Our  first  requi.site  is  a   complete  catalogue  of 
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all  the  objects  of  Natural  History  that  occur  in  the  adjoining  country. 
Among  the  lower  forms  of  life  the  difficulties  are  so  great  that  the  pros- 
pects of  obtaining  this  end  are  very  dim,  but  with  this  exception  there 
is  no  reason  why  we  should  not  become  thoroughly  acquainted  with  our 
resources.  To  accomplish  this  we  want  leaders  in  every  class  and  in 
many  instances  we  need  workers  devoted  to  particular  orders  or 
families.  It  is  not  necessary  that  the  first  lists  should  approach  per- 
fection, any  list  is  better  than  none,  once  commenced  they  are  centres 
which  will  mpidly  increase,  and  form  starting  points  where  others  may 
begin,  while  »m  incomplete  list  will — from  its  very  defects — prove  an 
incentive  to  many  to  bring  it  to  perfection. 

A  natural  outcome  of  all  intelligent  collecting,  beginning  with  the 
first  eflforts  in  that  line,  is  the  developing  of  the  power  of  observation. 
Things  that  before  were  passed  by  unnoticed  now  attract  attention  and 
the  many  relations  that  natural  objects  bear  to  each  other  are  dis- 
covered. This  is  the  source  of  the  attraction  with  which  this  science 
retains  its  followei-s,  without  it  the  hardest  worker  can  never  become  a 
naturalist,  and  rarely  continue  a  steadfast  student. 

That  this  power  may  not  be  wasted  notes  should  be  made  of  all 
observations  during  the  preparation  of  lists,  for  a  record  of  a  series 
carefully  followed  is  the  matter  we  require  for  our  papei-s  and  must 
mainly  constitute  our  offeiings  to  science.  Every  fact  is  of  valuer 
whether  it  be  general  in  character  or  refer  to  some  particular  local  con- 
dition. Notes  of  iQcal  interest,  by  themselves,  may  not  api)ear  of  much 
importance,  but  when  compared  with  similar  observations  from  other 
sources,  may  prove  of  the  greatest  value  and  may  tend  to  add  to  our 
knowledge  of  faunal  distribution,  that  ve»y  important  phase  of  the 
science  of  Natural  History. 

Our  work  must  not  end  with  the  perfecting  of  our  lists  and  publi- 
cation of  scientific  records,  something  moie  is  required  of  us  in  this 
practical  age,  which  it  is  our  duty  to  furnish.  We  must  be  prepared  to 
answer  the  question  which  might  be  put  to  us  by  the  captious — of 
what  practical  use  is  the  Club  ?  Our  response  to  this  should  be  found 
in  the  Tmnsactions  ;  there  the  agriculturalist  should  learn  what  are  the 
])ests  that  destroy  his  crops  and  how  they  may  be  conquered  oi-  pre- 
vented; the  speculator  shoidd   be  able,  from  their  perusal,  to  obtain  the 
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information  that  directs  biin  to  the  minei-al  deposits  that  ai*e  to  be 
found.  In  the  pa]>ers  to  be  read  to  you,  this  will,  in  a  great  measure,  be 
carried  out,  and  in  our  notes  and  discussions  it  would  be  well  if  this 
practical  end  were  kept  in  view. 


Prof.  Maconn  said  that  when  the  Pi^dent  of  the  Literary  and 
Scientific  Society  in  his  inaugural  addi'ess  a  few  days  previously  had 
stated  (when  referring  to  the  Club)  that  the  mere  collection  of  a  great 
many  species  should  be  but  a  small  part  of  the  work  of  the  Club  he 
liad  quite  agreed  with  him.  But  it  should  not  be  lost  sight  of  that  collec- 
tions were  of  gi*eat  value,  for  the  work  performed  by  any  naturalist 
would  to  a  gt^eat  extent  die  with  him  if  his  collections  were  not  placed 
in  a  museum.  He  had,  for  instance,  a  knowledge  of  sevei^l  hundred 
«pecies  of  cryptogams,  but  a  list  of  these  without  the  possession  of  the 
specimens  would  be  of  little  value.  Each  collector  should  deposit 
duplicates  where  they  would  be  acceasiblt?  to  every  one  for  study  and 
•comparison. 

Mr.  H.  B.  Small  alluded  to  the  great  value  of  such  a  collection, 
for  instance,  as  one  of  insects  injurious  to  crops,  showing  the  species 
■destructive  to  the  various  plants,  as  well  as  the  insects  which  prey 
tipon  these  injurious  ones.  There  was  in  Washington  such  a  collection 
4is  he  had  described,  and  he  hoped  soon  to  see  one  in  Canada.  With 
reference  to  the  appointment  of  Mr.  Fletcher  as  Government  ento- 
tnologist,  referred  to  by  the  president,  he  could  give  a  practical  instance 
of  the  value  of  such  an  officer.  Si)eciinens  of  very  fine  grains  intended 
for  the  Antwerp  Exhibition  were  condemned  by  him  as  unfit,  and  if 
sent  they  would  have  brought  discredit  upon  the  country. 

Mr.  R.  B.  Whyte  said  that  the  small  resources  of  our  societies 
rendered  it  difficult  to  sustain  a  museum,  and  that  while  it  was  perhaps 
posible  to  overestimate  the  value  of  a  public  museum  it  was  probably 
too  often  the  case  that  private  collections  were  undervalued. 

Mr.  W.  L.  Scott  thought  that  not  more  than  twenty-five  reptilia 
and  batrachia  could  be  looked  for  in  the  vicinity. 

The  President /explained  that  the  number  mentioned  by  him  had 
l»een  suggested  by  Dekay's  list  of  those  found  in  New  York  State. 

Mr.  Hakkixgton  explained  that  many  species  found  there  could 
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not  be  look  for  so  far  north  as  Ottawa,  and  lie  was  disposed  to  consider 
Mr.  Scott's  figui-e  large  enough  to  include  all  the  species  likely  to  be 
found  in  the  vicinity. 

The  President  stated  that  he  believed  this  number  of  species  had 
already  been  noted. 


THE  CANADIAN  OTTER. 


William  Pittman  Lett. 

Read  18th  December,  I884. 

The  Canadian  otter  (Lutra  Canadensis),  of  which  I  am  briefly  to 
treat  this  evening,  like  the  wapiti  and  the  wild  goose,  deiives  its  dis- 
tinctive designation  from  Canada,  over  every  part  of  which,  ap  at  pre- 
sent constituted,  it  is  distributed.  It  belongs  to  the  Mustelidae,  or 
weasel  family,  and  genus  Lutra;  of  which  interesting  group  of  our  indi- 
genous mammalia  it  may  be  said  to  stand  at  the  head.  With  the  ex- 
ception of  the  black  and  silver  grey  fox,  the  otter  is  by  far  the  most 
valuable  fur-bearing  animal  to  be  found  in  Canada.  Its  fur  is  thick 
and  6ne  next  the  pelt,  with  longer  and  coarser  hairs  of  uniform  length 
of  a  glossy  dark  brown  colour,  inclining  in  old  animals  to  greyish, 
around  the  under  part  of  the  head  and  belly.  Above  all  other  kinds 
of  fur  that  of  the  otter  is  extremely  durable,  and  the  darker  it  is  in 
colour  it  is  the  more  valuable.  I  have  known  an  otter-skin  cap  to 
have  been  worn  for  thirty  years,  winter  after  winter ;  and  although 
somewhat  faded  in  appearance,  after  frequent  repairing  and  periodical 
remodelling,  the  skin  was  still  strong  and  tough,  and  the  fur  by  no 
means  worn  out.  Pluol^ed-otter,  dyed,  is  almost  as  beautiful  as  South 
Sea  seal,  with  the  advantage  of  being  much  more  lasting.  Otter-skin 
coats,  caps  and  gloves  are  always  costly  articles  of  apparel,  but  when 
the  beauty  and  durability  of  the  fur  is  considered,  they  are  always 
worth  the  money.  From  the  nose  to  the  tip  of  the  tail  a  full  grown 
otter  measures  ^ve  feet.  The  body  is  thick,  compact  and  muscular. 
The  eyes  ai-e  small  and  black  in  colour.  The  head  short  and  flat.  The 
teeth  are  fine  and  s!iar[).     The  neck  long  and  thick,  the  legs  short,  and 
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feet  entirely  webbed  to  the  nails.  The  tail,  which  ia  somewhat  ellipti- 
cal in  shape,  rather  than  flaf,  is  broad,  thick  and  powerful  at  the  root, 
from  whence  it  gradually  tapers  off  to  a  point.  This  massive  and  mus- 
cular tail — which  is  al>out  eighteen  inches  long — acts  as  a  rudder,  and 
aids  the  animal  in  its  rapid  tuimings  when  in  pursuit  of  fish,  upon 
which  it  piincipally  feeds,  although  not  exclusively ;  for  the  otter  is 
fond  of  eating  any  kind  of  flesh,  especially  that  of  birds.  It  is  said  thai 
these  animals  make  considerable  havoc  among  wild  ducks,  which  they 
can  easily  surprise  and  capttire  by  diving  underneath  them  and  seizing 
them  by  the  If-gs.  An  adult  otter  of  the  largest  size  weighs  about 
thirty-six  pounJs.  The  average  weight,  however,  may  be  estimated  at 
about  twenty-five  pounds. 

The  otter  is,  perhaps,  the  strongest  and  most  muscular  animal  of  its 
size  living.  In  its  wild  state  it  is  extremely  shy  ;  but  when  cornered 
beyond  the  possibility  of  escape,  it  is  singularly  bold  and  ferocious. 
Singly,  very  few  dogs  can  match  a  large  otter.  Like  many  other  indi- 
viduals of  the  ferce  naturcn,  which  are  naturally  fierce  in  their  wild 
state,  when  domesticated  the  otter  is  gentle  and  docile  to  an  extraordi- 
nary degree. 

Strictly  amphibious,  yet  chiefly  aquatic  in  its  habits,  and  physic- 
ally constructed  rather  for  navigation  than  i>edestrianism,  the  otter,  as 
swimmer  and  diver,  is  scarcely  second  to  the  seal  or  the  walrus. 
Amongst  the  digitigrade  carnivora  of  America  no  animal  of  the  same 
size  possesses  so  much  muscular  power,  and  few,  if  any,  wear  so  costly 
a  garb. 

Although  similar  in  size  and  ai)pearance  to  the  otter  of  the  British 
Islands,  the  skin  of  which  is  of  little  value,  the  coldness  of  our  Cana- 
dian winter  naturally  imparts  its  superioi'ity  and  commercial  value  to 
the  skin  of  the  Canadian  otter. 

As  yet,  otters  have  never  been  hunted  in  this  country  with  packs 
of  hounds  (a  cross  between  the  large  wiry-haired  terrier  and  the  fox- 
hound) as  in  the  old  country.  They  are  invariably  taken  in  steel  traps 
set  in  the  water  at  the  entrance  to  their  dens,  or  at  the  foot  of  their 
slides,  and  frequently  also  at  "air-holes"  in  the  ice.  During  the 
season  of  open  water,  in  setting  his  traps  for  otters,  the  hunter,  if  he 
can  avoid  it,  never  goes  on  land.     While  at   this  work  he  remains  in 
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his  canoe,  lest  hia  footsteps,  or  the  touch  of  his  hand  might  leave  any 
traces  of  the  scent  of  an  enemy  en  shore.  A  long  chain  is  usually 
altached  to  the  trap,  the  weight  of  which  ia  intended  to  drown  the  animal 
when  it  plunges  into  deep  water  on  finding  itself  caught.  Otherwise^ 
it  has  been  frequently  known  to  gnaw  it's  paw  off  and  escape.  When 
surprised  alive  in  a  trap  on  land,  as  sometimes  occurs,  an  otter  is  ex- 
ceedingly ferocious  and  difficult  to  kill.  Its  strength  and  activity 
under  such  ciixumstances  are  amazing. 

I  extract  the  following  on  the  otter  from  "  Mammals  of  the 
Adirondacks,"  a  recent. most  interesting  and  instructive  work  written 
by  that  accomplished  naturalist,  Dr.  Merriam,  of  Locust  Grove,  in 
the  State  of  New  York.  I  quote  from  Dr.  Merriam,  not  only  because 
he  is  an  established  authority  as  a  naturalist ;  but  also  for  the  reason 
that  his  remarks  are  generally  strongly  corroborative  of  what  I  shall 
say  further  on ;  and  which  was  written  before  I  had  the  pleasure  of 
seeing  his  valuable  book.     Of  the  otter  Dr.  Merriam  says  ^ — 

"  It  is  thoroughly  amphibious,  making  long  journeys  through  the 
forest,  and  swimming  the  lakes  and  rivei*s.  It  can  remain  under  water 
almost  as  long  as  a  loon,  and  I  have  known  one  to  swim  nearly  a  quarter 
of  a  mile  without  allowing  its  head  above  the  surftice.  Its  food  con- 
sists chiefly  of  various  species  of  fish,  and  the  lobsber-like  fresh  water 
decapod,  called  the  cray-fish.  When  unable  to  procure  these  in  suffi- 
cient quantity  it  devoura  frogs,  and  it  is  said  to  depopulate  the  jwultry- 
yard,  and  even  to  prey  upon  young  lambs.  It  can  dive  and  swim 
under  wat-er  with  such  speed  and  rapidity,  that  it  can  overtake  and 
secure  with  great  ease  and  certainty  any  of  the  fresh  water  fishes.  In 
confinement  it  will  eat  meat,  and  is  said  to  prefer  it  boiled.  The  num- 
ber of  cray-fish  (Cambarus)  that  the  otter  destroys  in  the  courae  of  a  sum- 
mer, is  almost  incredible.  The  otter  "sign"  that  one  finds  so  abundantly 
about  our  lakes  and  streams,  on  rocks  and  logs,  often  consist  wholly  of 
the  uliitinous  exo-skeleton  of  this  crustacean.  At  other  times  fish- 
bones are  mingled  with  the  broken  ci ay-fish  shells.  Otters  are  restless 
creatures,  always  on  the  move,  and  are  constantly  roaming  about  from 
lake  to  lake,  and  river  to  river.  They  sometimes  go  from  place  to 
place   ''just  as  it  hap[>ens,"  so  to  Rj)eak  ;  while  at  other  times  they 
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travel  in  definite  routes,  follo^ving  one  water  coiu-se  for  a  number  of 
days  or  weeks,  and  returning  by  another. 

**  The  nest  of  the  otter  is  generally  placed  under  some  shelving 
bank,  or  uprooterl  tree,  and  has  been  found  in  a  hollo\v  stub.  The 
young  ai*e  commonly  brought  forth  about  the  middle  of  April,  and  two 
(i*are]y  one  or  three)  constitute  a  litter.  Three  otters,  the  female  and 
her  two  young,  are  generally  seen  together  during  the  summer  and 
fall. 

*'  At  all  times  and  on  all  occasions  they  manifest  an  insatiate  and 
uncontrollable  desire  to  break  the  peace  with  any  dog  that  chances  to 
cross  their  path— :and  woe  to  the  unfortunate  brute  !  " 

The  exti'aordinary  pugnacity  referred  to  by  Dr.  Merriam  may 
possibly  occur  in  certain  cases,  and  may,  perhaps,  be  superinduced  by 
age.  With  domesticated  otters  up  to  the  age  of  two  yeai-s,  so  far  as 
my  daily  experience  has  enabled  me  to  form  an  opinion,  I  am  obliged 
to  pronounce  their  demeanor  towards  dogs  to  have  been  of  the  most 
friendly  and  pacific  character.  On  every  occasion  both  of  my  pet 
otters  were  almost  affectionate  in  their  advances  to  their  cinine  friends. 
I  have  heard  also  of  other  tame  otters  that  had  been  kept  for  a  num- 
ber of  years,  at  least  four  or  five,  that  bore  a  character  of  the  mildest 
kind  under  the  circumstances.  Wild  otters,  of  course,  are  always 
ready  for  a  fight. 

Essentially  differing  from  nearly  every  other  species  of  the  family 
Jfuslelidof,  the  otter  is  |>eculiar  for  the  total  absence  of  that  mephitic 
and  unpleasant  odor  which  so  strongly  chai*acterizes  the  skunk,  the 
mink  and  the  weasel.  Even  the  apartment  in  which  an  otter  has 
been  confined  for  months  is  completely  free  from  anything  resembling 
the  heavy,  disagreeable  smell  of  a  dog  kennel. 

From  personal  observation  I  can  fully  corroborate  Dr.  Merriam *s 
account  of  the  exterminating  manner  in  which  the  otter  levies  contri- 
bution upon  the  cray-fish.  In  the  course  of  half  an  hour  either  of  the 
tame  ottei-s  which  I  kept  would  capture  and  devour  fitteen  or  twenty 
of  those  little  fresh  water  lobstei-s.  They  were,  also,  very  fond  of 
mussels,  or  shell  fish,  so  common  in  our  rivers,  diving  for  them  and 
bringing  them  to  me  on  shore,  and  waiting  with  much  impatience 
while  I  broke  Ihem  open  with  a  stone. 
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ReRi»ecting  the  otter  eating  frog*),  I  shall  give  my  experience  upon 
this  point  pi*esently.  When  other  and  more  agreeable  food  is  scarce, 
the  animal,  driven  by  hunger  may,  and  possibly  does,  prey  upon  frogs 
in  its  wild  state ;  but  nothing  is  more  certain  than  the  fact  that  when 
partially  under  the  restraints,  and  influenced  by  the  etiquette  of  civi- 
lization, the  taste  for  music  in  this  connection  is  by  no  means  epicurean. 

In  India  and  China  otters  are  taught  to  Ash,  and  when  expert 
they  are  let  down  out  of  boats  with  a  rope  or. small  cord  fastened  to 
them,  by  means  of  which  they  are  drawn  back  into  the  boat  when 
they  have  caught  a  fish.  I  never  found  this  kind  of  a  safeguard 
necessary.  If  one  of  my  otters  was  in  the  water  and  I  left  the  shore 
or  hid  from  view  the  instant  it  rose  to  the  surface  it  came  to  land  and 
went  in  search  of  me. 

The  otter  usually  burrows  in  the  banks  of  streams,  or,  if  not, 
appropriates  the  already  excavated  den  of  the  muskrat.  The  entrance 
to  its  den  from  the  side  of  the  river,  creek  or  lake  is  always  under 
water.  About  three  or  four  feet  inwards  from  the  external  or  lower 
entrance  the  hole  inclines  upwards  to  a  sufficient  height  for  the  forma- 
tion of  a  dry  nest  to  sleep  in.  From  the  sleeping-place  an  ope«iing  is 
made  obliquely  through  the  top  of  the  bank  for  the  double  purpose  of 
admitting  air  and  of  allowing  the  passage  of  the  animal  in  that  direc- 
tion. Advantage  is  constantly  taken  of  this  upper  and  second  mode 
of  exit,  which  is  sometimes  concealed  by  fallen  leaves,  for  the  purpose 
of  looking  out  in  order  to  be  certain  that  no  enemies  are  near. 

The  sport  of  sliding,  amongst  animals,  I  believe,  is  peculiar  to 
the  otter  alone.  Otter-slides  down  the  face  of  steep  banks  may  be 
seen  in  both  summer  and  winter.  Ui>on  those  slides  the  playful 
animals  amuse  themselves  for  hours  at  a  time,  much  in  the  style  of 
taboganning.  I  sjiell  and  pronounce  this  fashionable  word  accoi^ing 
to  the  orthography  and  mode  of  accentation  of  Chief  Mayaskawatch, 
late  01*  the  trli>e  of  the  Algonquins,  of  which  aboriginal  branch  of  the 
red  men  of  America  I  have  the  distingtiished  honor  to  be  a  regularly 
baptised  and  duly  initiated  member.  According  to  the  traditions  of 
my  tribe,  the  tabogan  was  firat  suggested  to  the  Indian  mind  by  the 
otter  gliding  down  his  slide.  The  tabogan  and  the  bark  canoe  are 
both  purely  Indian  inventions,  so  perfect  in  their  model  and  constioic- 
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tion,  and  so  admirably  adapted  to  the  purpose?  for  which  thev  were 
originally  intended  that  no  white  man  has  yet  l)een  able  to  improve 
upon  either  of  then).  Like  the  boomerang  of  the  native  Australian 
they  are  perfect  and  insusceptible  of  improvement. 

In  the  act  of  sliding,  the  otter,  after  a  few  rapid  jumps  to  gather 
momentum,  stretches  himself  at  full  length,  with  his  front  legs  drawn 
close  to  his  sides,  and  his  hinder  legs  stretched  out  on  each  side  of  his 
massive  tail,  and  on  his  belly  down  he  goes,  if  the  season  be  winter, 
sometimes  forty,  fifty  or  a  hundred  yards,  according  to  the  height  of 
the  hill.  When  the  ground  is  free  from  snow  the  slides  down  the  bank 
are  not  usually  more  than  twelve  or  fifteen  feet.  In  travelling  over 
ice  barely  covered  with  snow  or  hoar  frost  the  otter  generally  takes 
three  long  bounds  and  then  slides  along  the  smooth  and  level  surface  a 
distance  of  twenty  feet,  continuing  this  mode  of  travelling  Tor  miles. 
The  process  of  sliding  appears  as  if  it  gave  the  animal  a  rest,  as  well 
as  its  usual  amusement,  between  each  succession  of  jumps. 

On  account  of  the  shortness  of  its  legs  the  otter  makes  very  slow 
progi-ess  in  deep  snow.  If  the  snow  has  recently  fallen  and  remains 
in  an  unconsolidated  state,  if  pursued,  it  dives  under  the  surface  and  in 
an  incredibly  short  space  of  time  may  be  seen  popping  up  its  head 
twenty  or  thirty  yards  off  to  reconnoitre.  After  taking  an  observation 
down  it  goes  again,  regulating  its  direction  by  the  position  of  its 
enemy.  If  the  snow  hHj)pens  to  be  heavy  and  closely  packed  this 
mode  of  progress  fails  and  its  movements  are  slow  and  labored.  It 
can  then  be  easily  overtaken  by  a  man  on  foot ;  but  when  overhauled 
it  makes  a  fierce  resistance  and  a  determined  battle  for  its  life.  It  is  a 
well-known  fact  to  those  acquainted  with  its  history  and  habits  that 
the  otter  in  its  wild  state  is  fully  as  fierce,  and,  under  any  circumstances, 
as  courageous  as  a  bulldog,  and  almost  as  skilled  an  adept  at  fighting. 
Owing  to  its  short  legs,  on  land  the  gait  of  the  otter  is  awkward, 
although  a  little  too  fleet  for  the  time  of  the  fastest  pedestrian.  In 
water  its  motions  are  simply  the  perfection  of  ease,  grace  and  elegance. 
The  lightning  rapidity  of  its  sinewy  plunges  is  almost  beyond  belief. 

In  the  pursuit  of  fish  for  food  the  otter  does  not  depend  entirely 
upon  its  extraordinary  speed;  nor  does  it  always  catch  its  j>i*ey  by 
what  might  be  called  a  tail  on  end  race.     It  approaches  its  intended 
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victim  from  behind  with  great  caution.  It  stretches  itself  at  full 
length,  as  when  sliding,  and  with  its  short  front  paws  paddles  itself 
slowly  and  stealthily  along  with  its  tody  perfectly  motionless,  no  move- 
we'it  being  perceptible  but  the  gentle  action  of  its  short  fore  legs. 
When  within  about  eighteen  inches  of  its  unsuspecting  quarry  the 
pursuer  arches  up  its  back,  like  the  bending  of  a  bow,  and  with  the 
8{)eed  of  an  arrow  darts  upon  its  victim,  seldom  failing  to  seize  and 
secure  it  at  the  first  plunge.  Sliould  it  fail  in  the  first  attempt,  provid- 
ing the  water  is  clear,  the  chase  is  continued,  very  generally  with  suc- 
cess. Otters  are  veiy  destructive  to  fish.  When  abundant  in  a  stream 
they  eat  a  small  portion  only  of  each  one  caught ;  but  when  scarce  and 
difiicult  to  find  they  usually  devour  the  entire  body.  A  full  grown 
otter  is  quite  capable  of  catching  and  killing  a  fish  twenty  i>ounds  and 
upwards  in  weight,  either  pike,  maskinonge  or  salmon;  but  1  am 
inclined  to  the  belief  that  it  prefers  fish  of  a  smaller  and  more  man- 
ageable size. 

Otters  are  extremely  fond  of  cray-fish  ;  but,  sti*ange  to  say,  they 
ai-e  not  lovers  of  frogs.  After  frequent  trials  I  never  could  induce 
either  of  my  pet  otters  to  eat  a  frog,  although  they  were  by  no  means 
«low  at  killing  them.  When  fish  was  not  available  both  of  them  were 
satisfied  with  bi'ead  and  milk,  meat  or  potatoes.  They  were,  also, 
always  ready  for  fresh  fish  or  salt,  if  allowed,  of  any  kind,  raw  or 
cooked ;  although  they  always  preferred  getting  them  living,  if  possible. 

In  a  domesticated  state  otters  are  very  docile  and  playful  animals 
They  will  follow  their  master  like  dogs,  litei^ally  answering  to  their 
names  when  called.  They  have  two  notes  or  tones  of  voice,  one  a  sort 
of  satisfied  grunt,  like  that  of  a  pig,  the  other  a  shrill  half  squeal  half 
whistle.  The  latter  is  given  short  and  sharp  and  with  peculiar  vindic- 
tiveness  of  tone  when  they  are  enraged.  They  are  singularly  fond  of 
playing  with  dogs,  more  especially  with  water  spaniels,  with  which 
animals  they  delight  to  frolic  in  the  water.  In  common  with  dogs, 
otters  appear  to  have  an  intuitive  knowledge  or  consciousness  of  the 
<llspositions  of  people  who  either  like  or  dislike  them,  and  exhibit  their 
^ove  or  hate  at  first  sight  After  a  close  scrutiny  of  a  stranger,  if  the 
impression  is  favorable  they  act  accordingly,  if  otherwise  they  display 
their  repugnance  forthwith  by  an  angry  whistle,  which  is  invariably 
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the  waruiog  prelude  of  an  unpleasant  application  of  their  teeth,  most 
commonly  to  the  bare  hand,  which  they  manage  to  reach  by  standing 
erect  on  their  hind  legs. 

As  I  have  before  remarked,  tame  otters  are  remarkably  fond  of 
dogs  of  every  kind.  They  seem  alsa  to  possess  the  {lower  of  exercis- 
ing a  strange  fascination  over  the  whole  canine  race.  The  conditions 
are  as  follows.  When  a  tame  otter  meets  with  a  strange  dog  it  advances 
quietly  and  insinuatingly  towards  it  with  a  singular  serpent-like  motion 
of  the  head  and  neck.  When  close  enough  the  otter  endeavors  to 
smell  the  nose  ot  the  stranger.  If  the  dog  undergoes  this  operation 
quietly  for  half  a  minute  it  is  conquered  and  immedLvtely  transformed 
into  a  friend,  no  matter  how  hostile  or  uncertain  its  first  intentions 
may  have  been.  1  have  seen  an  Irish  water  si)anioI  eight  years  of  age 
playing  around  the  yard  for  hours  with  one  of  my  i>et  otters  in  a 
friendly  manner  that  nothing  could  induce  him,  at  such  an  age,  to 
assume  towards  one  of  his  own  species.  This  mesmeric  power  of  the 
otter,  so  far  as  I  know,  is  a  new  idea  for  zoological  students,  which  is 
no  less  strange  than  true.  It  is  a  species  of  animal  magnetism  which 
I  have  frequently  seen  exercised  with  unfailing  influence  and  certainty. 
Another  fact  may  be  worth  relating.  As  they  sometimes  do  with 
members  of  the  human  race,  I  have  never  seen  tame  otters  manifest 
any  dislike  at  first  sight  to  dogs;  and  never  that  I  have  authentically 
been  able  to  leain,  do  they  show  any  disposition  to  quarrel  or  fight 
with  dogs  unless  first  attackeii ;  and  then  '*  the  tug  of  war  "  requirr'S  a 
Spartan  in  the  canine  foe.  In  such  a  case,  even  with  dogs,  their  appar- 
ent affinity,  they  become  bitter,  unrelenting  and  revengeful,  until  they 
have  taken  vengeance  upon  their  ass;iilants,  after  which  they  are 
always  quite  willing  to  establish  friendly  relations  with  their  antago- 
nists. 

With  very  little  trouble  I  taught  both  of  my  tame  otters,  **  Pon- 
tiac"  and  "Pocahontas"  to  fetch  from  water;  at  which  accomplish- 
ment, for  quickness,  no  d^ig  was  a  mitch  for  theai.  Vheic  mode  of 
fetching  was  entirely  different  from  that  practiced  by  dogs.  They 
plunged  under  water  and  rea()peared  at  the  exact  spot  where  the  object 
thrown  out  for  them  to  fetch  floated,  which  they  seizdd  and  brotight 
under  water  to  the  shore.     With  a  persistent  system  of   instruction^ 
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and  the  exercise,  perhaps,  of  much  patience,  an  otter  might  be  suffi- 
ciently educated  to  make  a  ^ifood  retriever  from  water.  If  his  capabilities 
could  be  developed  to  their  utmost,  the  sportsman,  on  open  water 
could  do  without  a  gun.  The  chiaf  difficulty  would  be  to  prevent  the 
animal  from  mutilating  the  gime,  which,  unless  taught  otherwise  it 
would  be  liable  to  do. 

In  this  connection  I  remembar  an  incident  in  which  Pontiac  was 
the  chief  actor.  I  was  sitting  a  short  distance  below  the  Queen's 
Wharf  on  a  Thursday  evening,  while  Pontiac  was  disporting  himself  in 
the  water.  Generally,  on  such  occasions,  we  used  to  be  favoured  by 
twenty  or  thirty  spectators.  Oa  the  evening  in  question  we  were 
alone.  About  thirty  yards  from  shore  a  fisherman  came  along  with  a 
canoe  load  of  fine  pickerel  for  market  next  morning.  I  requested  him 
to  sell  me  a  string  of  fish.  He  agreed  to  do  so  if  I  went  to  the  market 
next  day.  In  the  meantime  Pontiac  had  stretched  out  his  neck  and 
winded  his  game.  He  then  quietly  disapi>eared  under  water,  and  came 
up  on  the  outside  of  the  canoe,  into  which  he  climbed ;  and  having 
secured  one  of  the  best  strings  of  pickerel  without  having  been  noticed 
by  the  owner,  he  dropp»^d  into  the  rivar,  and  with  his  plunder,  soon 
made  his  appearance  at  my  feet,  to  the  profound  astonishment  of  the 
fisherman.  It  is  needless  to  say  that  I  had  no  difficulty  in  persuad- 
ing that  fisherman  that  it  was  actually  necessary  that  he  should  dis- 
pose of  that  particular  string  of  fish.  I  had  a  peculiar  method  of  en- 
forcing obedience,  therefore  I  experienced  no  difficulty  in  inducing 
Pontiac  to  relinquish  his  plunder.  By  ex[>erience  I  had  discovered 
that  the  most  effectual  mode  of  mastering  an  otte^  was  to  seize  him  by 
the  tail  and  raise  him  from  the  ground.  When  thus  suspended,  well 
out  from  the  side,  the  otter  is  powerless,  although  a  little  too  heavy  to 
retain  for  any  length  of  time  at  arm's  length. 

On  another  occasion  Pontiac  robbed  a  careless  citizan  of  two  or 
three  pounds  of  beefsteak  which  he  was  carrying  home  from  market. 
After  peri>etratir.g  the  robbery  he  ran  off  with  his  booty,  and  concealed 
himself  amongst  some  thick  cedars  which  grew  in  front  of  the  house, 
and  could  not  be  found  until  after  he  had  finished  his  banquet.  Pon- 
tiac was  a  perfect  ten-or  to  cats.  Whenever  hn  could  catch  an  un for- 
tunate member  of  the  feline  race,  a  short,  sharp  and  d«?cislve  line  of 
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action  followed.  Poultry,  also,  to  use  tbe  language  of  the  venerable 
African,  had  to  "  roost  mighty  high  "  when  Pontiac  was  round.  From 
this  fact  you  may  naturally  conclude  that  hens  and  otters  cannot  advan- 
tageously be  kept  at  large  on  the  same  premises.  Next  to  fish,  Pontiac 
had  an  unconquemble  partiality  for  fat  chickens,  irrespective  of  plum 
age  or  pedigi-ee. 

Pontiac  knew  his  name,  always  came  when  called,  and  followed 
his  master  on  the  street,  or  in  the  woods,  as  faithfully  as  a  dog.  One 
evening  in  summer  I  started  in  a  bark  canoe  for  '*  Brighams's  Creek," 
leaving  Pontiac  on  shore.  Apparently  in  great  trouble,  he  immediately 
began  whistling,  and  started  after  me  swimming  on  the  surface  of  the 
water,  seeming  as  if  afraid  of  losing  sight  of  me.  When  he  found  that 
he  was  losing  ground — or  rather  water — he  concluded  that  a  desperate 
4ilternative  was  necessary ;  and  under  he  went,  and  in  less  than  two 
fninutes,  all  dripping  with  water,  he  was  on  my  back.  The  afternoon 
was  warm  and  I  did  not  mind  the  wetting. 

Pontiac  had  a  nose  as  keen  as  that  of  a  highly  bred  hound  or 
|)ointer,  both  of  which  dogs,  in  extreme  sensitiveness  of  smelling,  excel 
the  setter.  In  our  rambles,  when  we  chanced  to  get  into  a  cedar 
swamp,  which  was  quite  fi'equently  the  case,  I  have  seen  him  running 
on  hare-tracks  with  the  spirit  and  vivacity  of  a  beagle  or  a  harrier.  On 
such  occasions  he  has  been  often  upwards  of  half  an  hour  at  a  time  out 
of  sight.  When  wanted,  a  call  or  two  would  bring  him  out  instantly, 
^nd  no  matter  how  winding  or  circling  my  track  might  be  to  a  hiding 
f)lace,  either  on  snow  or  on  bare  ground,  he  followed  it  with  the  pre- 
oision  of  a  bloodhound,  whistling  almost  at  every  jump  to  let  me  know 
that  he  was  coming. 

Notwithstanding  his  apparent  craniological  defects,  Pontiac  was 
singularly  sagacious  ;  so  much  so,  as  to  constitute  a  living  contradiction 
to  the  dicta  of  phrenology.  In  his  flat,  serpent-like  head  Prof.  Fowler 
would  find  it  difficult  to  imagine  where  there  was  room  for  brains. 
His  organs  of  alimentiveness  and  destructiveness,  however,  must  have 
been  fully  developed,  a  fact  which  cats,  fishes  and  poultry,  if  they  could 
speak,  would  amply  confirm. 

My  other  little  otter,  "  Pocahontas,"  I  regret  to  say,  died  young, 
from  the  effects  of  a  blow  on  the  head  from  a  stone;  an  unlucky  inci- 
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dent  which,  perha[)3,  happily  for  the  offender,  I  did  not  witness.  The 
occurrence  was  annoying,  and  the  lo3s  to  nie  considerable.  Pocahontas 
was  an  accomplished  capturer  of  fish  ;  so  much  so,  that  had  she  lived 
to  become  two  years  old,  my  rod  and  line  might  have  been  entirely  dis- 
pensed with,  and  the  ichthyological  branch  of  sport  left  altogether  to 
her.  After  having  taken  and  devoured  about  thirty  cray-tish,  on  the 
day  preceding  that  on  which  she  was  assassinated,  she  caught  in  the 
evening  three  fine  pickerel  to  the  surprise  anl  admiration  of  a  crowd  of 
spectators. 

At  two  months  old  Pocahontas  commenced  her  piscatorial  studies 
by  catching  minnows  in  a  large  tin  dish — then  went  through  a  course 
of  cray-fish — then  advanced  to  rock-bass  and  chub,  ascended  then  to 
pike  and  suckers,  and  finally  went  through  the  higher  branches  of  a 
finished  education  by  graduating  with  distinguished  honors  in  the 
epicurean  curriculum  of  black  bass  and  pickerel.  I  had  taken  great 
pains  and  trouble  to  develop  her  natural  instincts  ;  and  had  she  not  met 
with  such  a  tragic  end,  I  feel  certain  that  her  ftiture  performances 
under  water  would  have  proved  marvellous. 

I  am  done.  If  I  have  been  able  to  interest  my  audience.  If  I 
have  advanced  a  single  theory,  or  related  a  single  fact  hitherto  un- 
known, or  unpublished,  in  relation  to  the  Canadian  otter,  I  shall  feel 
happy  to  think  that  my  connection  wiih  the  Field  Naturalists'  Club  of 
the  City  of  Ottawa,  means  something  more  useful  and  something  better 
than  one  of  a  mere  honorarv  character. 


Mr.  W.  L.  Scott  wished  to  call  attention  to  a  valuable  series  of 
otter  skins  kindly  loaned  by  Mr.  Devlin  for  inspection,  and  including 
raw,  dressed  and  plucked  Canadian  otter,  as  well  as  a  beautiful  ex- 
ample of  the  sea  otter  (Enhydra  lutris)  for  comparison  with  them.  Mr. 
Devlin  had  informed  him  that  the  most  of.  his  skins  came  from  the 
Upper  Gatineau  and  Li^vres,  about  100  miles  north  of  Ottawa,  and 
that  they  were  only  equalled  by  those  from  the  northern  parts  of 
British  Columbia.  Skins  from  Manitoba  and  the  North- West  wero 
larger,  but  coarser  and  less  valuable.  Those  from  the  upper  Ottawa 
were  not  so  dark  or  rich  in  color  as  those  from  the  upper  Gatineau, 
while  those  obtained  south  of  us  were  light  and  poor  and  only  worth 
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half  as  much.  He  (Mr.  Devlin)  bought  annually  from  400  to  500 
skins.  The  value  of  the  otter  skin  fluctuated  less  than  that  of  most 
furs,  and  ranged  from  $4  to  $15,  according  to  size  and  quality.  The 
sea-otter  skin  is  much  larger  and  very  much  more  valuable  than  that 
of  our  own  si>ecies.  That  animal,  besides  being  much  bigger,  had  the 
feet  also  more  webbed,  and  differed  in  its  dentition  and  in  other  points 
RO  much  as  to  be  placed  in  another  genus.  Its  range  is  now  northward 
from  British  Columbia  along  the  Pacific  coast.  The  European  otter 
{Lutra  vulgaris)  was  smaller  than  the  Cana«Uan,  but  had  a  longer  tail. 

Mr.  Anderson  said  that  his  friend  Mr.  Noble  had  informed  him 
that  he  had  frequently  trapped  "sea-otters"  on  the  shores  of  the  north 
of  Scotland,  and  he  wished  to  ask  if  these  were  the  true  "  sea-otter ;" 
for  if  so  its  range  was  not  so  restricted  as  had  been  stated. 

Mr.  Noble  then  described  the  manner  in  which  he  had  captured 
the  so  called  "  sea-otter.«,"  and  from  his  description  it  was  apparent  that 
the  animals  in  question  were  merely  cojust-freqnenting  specimens  of 
the  common  European  otter. 

Prof.  ^Iacoun  and  Mr.  J.  B.  Tyrrell  gave  very  interesting 
accounts  of  the  occurrence  of  beaver,  otter  and  muskrat  in  various 
districts  of  the  North-West,  but  diflfered  as  to  localities  producing  the 
best  skins. 

Mr.  WiiiTCHER  referred  to  Mr.  Lett's  mention  of  the  otter  prey- 
ing on  ducks,  and  stated  that  he  had  seen  an  otter  come  up  and  sit 
on  the  rocks  along  side  of  ducks,  and  that  the  birds  did  not  appar_ 
ently  mind  him,  although  the  appearance  of  a  mink  would  have  made 
them  all  fly.  Possibly  this  was  because  the  otter  seizes  his  prey  from 
beneath  the  water  and  therefore  the  ducks  do  not  recognize  him  as  an 
enemy  on  land,  whereas  it  is  there  that  the  mink  attacks  Ihem.  He 
had  killed  on  one  occasion  six  ottei*s  on  the  Constant  creek  (about 
fifteen  miles  above  the  city).  He  had  observed  that  the  otter,  viewed 
from  above,  when  swimming  undt-r  water  looked  surprisingly  small^ 
owing  to  the  dark  color  of  its  back  tending  to  render  it  almost  invisible. 

Dr.  Bell  explained  that  the  quality  of  the  furs  from  the  North- 
West  did  not  depend  altogether  on  the  latitude.  The  animals  inhabit- 
ing the  open  plains  were  lighter  iti  color  than  those  in  the  mountain 
and  wooded  districts. 
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MINERALS  OF  THE  OTTAWA  DISTRICT. 


Chas.  W.  Willimott. 


Rend  loth  January,  1885. 


It  will  be  unnecessary  to  enter  into  any  introduction,  more  than 
to  deiine  the  limits  expressed  in  the  title  as  the  Ottawa  district.  As  my 
own  observations  have  extended  only  over  ]K)rtions  of  the  three  neigh- 
boring townships,  Templeton,  Hull  and  Wakefield,  and  having  a 
strong  aversion  to  indirect  information,  I  think  perhaps  it  might  be 
best  to  concentrate  our  views  to  this  area,  and  even  to  do  justice  ta 
these  three  townships  would  require  a  far  more  voluminous  treatise 
than  our  available  space  will  permit. 

About  sixty  minemls  are  found  in  these  three  townships,  many  of 
which  are  not  rivalled  in  the  Dominion.  It  is  doubtful  whether  the 
same  extent  of  country  elsewhere  in  Canada  can  claim  one  half  that 
number. 

In  bringing  together  such  a  large  variety  of  minerals  in  such  a 
limited  space  I  must  necessarily  cui-tail  many  of  their  features,  and, 
indeed,  little  more  than  giving  a  general  outline,  touching  on  their 
more  important  chataeters,  is  all  I  can  expect  to  accomplish. 

Each  minei'al  will  l>e  treated  se[»arately,  giving  at  the  same  time  the 
lot  and  range,  or  the  name  of  the  mine  at  which  it  occurs,  so  that  those 
interested  in  this  science  may  have  an  opportunity  of  testing  the  merits 
of  this  paper,  as  well  as  forming  an  introduction  to  the  minerals  of  our 
neighborhood. 

We  shall  first  consider  the  metallic  minerals,  foremost  of  which  is 
native  gold. 

Native  Gold. — The  only  instance  of  the  occurrence  of  this  metal 
is  basetl  on  the  authority  of  the  late  Mr.  H.  G.  Vennor,  who  obtained 
a  si)ecimen  from  Cai)t.  Gates  of  the  P^che  village.  It  was  said  by  the 
latter  gentleman  to  have  been  picked  up  during  a  journey  through  the 
woods  on  the  east  side  of  the  Gatineau  river,  in  the  township  of  Wake- 
field. The  mineral,  which  I  had  the  pleasure  of  seeing,  consisted  of  fine 
visible  native  gold  in  a  ferruginous  quartz,  associated  with  green  apatite. 
This  s|)ecimen  assayed,  gold,  1 1.725  ozs.  to  ton,  silver,  52.323  ozs.  to  ton 
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I^ead  and  Zinc— The  only  representatives  of  these  metals  observed 
in  our  district  are  the  two  sulphides,  galena  and  blende.  These 
minerals  are  found  associated  in  a  greyish-white  crystalline  garnet 
that  occurs  in  lenticular  masses  in  a  crystalline  limestone  on  lot  6  of 
the  1st  i-ange  of  Wakefield.  The  blende,  which  is  in  black,  shining 
cleavable  masses,  is  often  so  intermingled  with  the  galena  as  to  give, 
apparently,  more  prominence  to  the  latter  mineral,  a  feature  that  must 
ever  be  guarded  against  by  intending  si)eculato)-s. 

Copper. — The  only  mineral  representing  this  metal  is  the  yellow 
sulphide  (chalcopyrite)  found  in  specks  and  small  imj^erfect  crystals  in 
some  of  the  veins  of  the  apatite  mines. 

Ii'on. — Under  this  heading  we  shall,  for  the  sake  of  convenience, 
include  both  the  oxides  and  sulphides  of  this  metal,  viz ,  magnetite, 
hematite  and  varieties,  limonite,  pyrite  and  p3rihotite.  The  magnetic 
oxide,  or  magnetite,  is  found  in  more  or  less  quantity  in  the  above 
townships.  The  more  workable  dej>osits,  however,  so  far  as  our  present 
knowledge  goes,  lie  in  the  township  of  Hull,  whei-e  mining  operations 
have  been  earned  on  at  intervals  for  the  last  thirty  years. 

The  ore  coming  from  these  mines  is  coarse  in  texture  and  is  oft-en 
traversed  by  veins  of  red  hematite,  besides  occasionally  enclosing  scales 
of  graphite  and  mica.  Lenticular  patches  of  this  ore  occur  in  a  dark 
green  pyroxenite  on  the  south  half  of  lot  7,  in  the  1st  range  of  Wake- 
field, and  also  on  the  north  half  of  the  same  lot  it  fills  a  vein  in  lime- 
stone. The  outcropping  portion  is  highly  crystalline,  and  owing  to  the 
crumbling  nature  of  the  walls  good  crystals  often  variously  modified 
may  be  obtained. 

The  variety  known  as  sj)ecular  iron  ore  occui*s  at  the  Haycock 
location  in  Templeton  and  Hull.  According  to  Dr.  Harrrington  it  is 
in  parallel  beds  in  a  highly  feldspathic  gneiss.  This  ore  is  often  mixed 
with  the  magnetic  oxide,  and  often  to  such  an  extent  as  to  iilmost 
wholly  replace  the  former.  A  white  granular  apatite,  and  a  trans- 
lucent variety  of  greenish  fluor  are  often  associated.  The  finest  crystal 
of  s[)ecular  iron  found  in  Canada  came  from  these  mines. 

The  next  iron  ore  noticed  (although  piobably  not  in  suflicient 
quantity  to  be  available  for  practical  purposes)  is  a  vein  of  limonite 
■of  about    1    foot   wide,  resulting  from    the  alteration   of  iron  pyrites. 
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Flaukiiig  this  vein  is  a  less  altei*e(l  pyi-itous  substance  enclosing  black 
shining  crystals  of  tourmaline. 

The  variety  l>og  iron  ore  is  found  in  several  places  in  Templeton 
and  Hull.  But  the  area  covered  by  this  mineral  has  yet  to  be  ascer- 
tained. 

We  nov  come  to  the  two  sulphides  of  iron,  pyrrhotite  and  pyrite. 
The  former,  by  far  ,the  more  uncommon,  occura  in  small  vftins  and 
masses  in  some  of  the  apatite  mines.  The  latter  is  much  more  abun- 
dant, and  is  rather  an  objectionable  than  a  desirable  substance. 

It  fi-equently  permeates  apatite  deposits,  often  to  such  extent,  as 
to  detract  greatly  from  the  commercial  value  of  the  latter.  In  some  of 
the  apatiie  mines,  large  bedded  masses  of  this  mineral  occur,  enclosing 
various  minerals,  the  most  noticeable  of  which  are  crystals  of  apatite 
nd  scapolite  with  their  angles  more  or  less  rounded.  At  other  times 
it  is  evenly  distiibuted  through  largo  deposits  of  apatite.  To  enumer- 
ate all  the  physical  character  exhibited  by  this  mineml  would  be  both 
endless  and  useless.  I  shall  thei-efore  select  from  a  few  places,  this 
mineral  that  offers  various  j)hy8ical  characters.  At  Haldane's  mine  in 
Wakefield,  large  bedded  masses  of  pyrites  were  penetrated  in  sinking 
their  deep  [ut,  often  enclosing  rounded  green  crystals  of  apatite,  and  a 
rusty  brown  scapolite.  During  the  ])rogress  of  oxidation  of  the  pyrites, 
the  latter  mineral  (sca|x>lite)  only,  is  affected,  the  apatite  in  all  cases 
retaining  its  original  color,  even  when  jmrtly  liberated  by  the  disinte- 
gration of  the  pyrites.  This  locality  has  afforded  from  time  to  time, 
fine  brass  yellow  crystals  of  this  mineral,  exhibiting  such  faces  as  the 
cube,  octahedron,  dodecahedron  and  other  modified  forms. 

At  McBryde*8  Mine,  in  the  same  township,  this  mineral  is  found 
associated  with  blende,  galena,  garnet,  &c.,  in  bronze-brown  masses, 
which  might,  at  first  glance,  be  taken  for  pyrrhotite,  but  which,  however, 
is  not  magnetic. 

At  the  Jackson  Rae  Mine  in  Templeton,  large  quantities  of  this 
mineral  have  been  extracted,  graduating  in  color  from  a  brass-yellow  to 
almost  grey.     Sometimes  thin  coatings  entii*ely  envelope  apatite  crys* 

tals. 

Molybdenum. — The  sulphide  of  this  metal  (molybdenite)  has 
been  detached  in  small  foliated  masses  at   McBryde's  Mine  in  Wake- 
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fieLl.  This  mineral,  until  witbin  the  last  few  years,  commanded  a  very 
high  price ;  even  as  much  as  $4  per  pound  being  paid  for  it.  At  pre- 
sent it  is  scarcely  saleable  at  any  price.  It  was  formerly  used  in  the 
production  of  a  blue  color  for  calico  printing,  which  is  now  superseded 
by  the  bright  and  less  expensive  aniline  colors. 

Graphite  or  Plumbago. — This  mineral  bears'a  strong  resemblance 
to  the  above  mentioned  molybdenite,  physically,  although  to  the  ac- 
customed eye  it  presents  some  points  of  difference  ;  its  lustre  is  scarcely 
ever  as  bright,  and  does  not  give  the  peculiar  greenish  streak  on  porce- 
lain. But  I  doubt  whether  those  characters  would  be  conducive  to  its 
ultimate  recognition.  And  I  think,  perhaps,  in  all  cases  it  would  be 
better,  at  least  more  reliable,  to  test  it  chemically.  The  disseminated 
folije  of  this  mineral  may  almost  be  considered  as  a  constant  inclusion 
in  the  various  bands  of  limestone  and  i)egmatite  that  traverse  these 
townshif)S,  in,  however,  as  far  as  my  observation  goes,  insuflScient 
quantity  to  be  available  for  practical  purposes.  On  Lot  7,  R.  1,  of 
Wakefteld,  lenticular  masses  of  serpentine  enclose  this  mineral  in 
foliated  masses  and  disseminated  folia?.  On  the  same  property  a  fine 
gmnular  variety,  somewhat  similar  to  the  Cumberland  plumbago,  oc- 
curs in  pockets  of  a  crystalline  limestone. 

Apatite. — Tiie  elucidation  of  all  the  characters,  physical  as  well 
as  mechanical,  that  so  conspicuously  characterize  this  important  min- 
eral, must  necessarily  be  attended  with  many  theoretical  ideas  which 
will  ever  present  themselves  to  the  practical  observer.  It  is  a  stupid 
idea,  and  yet  i-ather  a  prevalent  one,  that  the  various  products  iu  nature 
must  conform  to  the  formulje  laid  down  by  man.  As  practical  observers 
can  we  reject  such  chains  of  evidence,  linked  as  they  may  be  by  actual 
facts,  because  intricate  nature  will  not  divulge  her  secrets  to  an  imagin- 
ative mind,  T  say  no.  If  the  existing  laws  that  govern  the  chemical 
nature  of  minerals  are  not  conformable  with  man's  ideas,  then  all  I  can 
say  is,  so  much  woi-se  for  the  man.  For  assuredly,  the  various  grada- 
tions that  mark  the  j)rogress  of  alternation  and  dissemination  of  minerals 
will  ere  long  (assisted  by  the  all  powerful  microscope)  crush  out  of  ex- 
istence many  wild  and  exaggerated  theories.  So  leaving  the  origin  of  this 
mineral  (apatite)  to  the  investigators  of  the  near  future,  we  will  pas8 
on  to  some  of  its  physical  characters.     No  mineral  in   the  Ottawa  dis- 
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trict  is  perhaps  better  known,  esi>ecially  the  freshly  fractured  speci- 
mens. Outcropping  veins  or  beds  are  seldom  so  conspicuous, 
being  generally  made  apparent  by  a  wliitish  weathering,  and  might 
easily  be  passed  over  unnoticed.  The  similarity  existing  between 
pyroxene  and  a[)atite  has  often  been  the  cause  of  much  annoyance  to 
the  pseudo-miner.  The  mineral,  locally  known  as  phosphate,  is  found 
of  almost  all  shades  of  color,  from  wliite  to  almost  black,  passing 
through  various  shades  of  green,  red,  yellow,  and  blue,  the  last 
color  being  by  far  the  most  uncommon.  Small  piisms  of  this  color  are 
sparingly  dispersed  through  a  disintegrating  coarse  crystalline  lime- 
stone on  the  south  half  of  lot  7,  range  1,  of  Wakefield.  The  yel- 
low variety  occurs  in  crystals  two  inches  in  length,  associated  with 
oblique  rhombic  prisms  of  pyroxene,  on  lot  14,  range  1,  in  the  same 
township.  The  black,  or  dark-gjreenish  variety  is  found  in  nuggets  of 
a  slaggy  apjK'arance,  with  pitted  surfaces,  at  the  Jackson  Rae  Mine  in 
Temjdeton.  The  white  is  generally  confined  to  the  granular  varieties, 
known  as  "  sugar  phosi>hate,"  but  rarely  occurs  in  a  state  of  absolute 
purity,  being  more  or  less  mixed  with  the  coarse  cleavable  mineral* 
A  dark -green  gi-anular  variety,  impregnated  with  iron  pyrites,  forms 
a  large  deposit  on  lot  12,  range  1,  Wakefield. 

The  green  and  red  vai-ieties  may  be  regarded  as  the  predominating 
mineral,  and  in  many  of  the  mines  the  two  coloi*s  are  interblended 
which  feature  may  continue  through  the  entire  mass.  At  the  Jackson 
Rae  Mine  in  Templeton,  and  at  a  pit  known  as  the  "  Spring  Mine,"  a 
quantity  of  a  beautiful,  translucent,  sea-green  apatite  has  been  extracted 
comparatively  free  from  foreign  inclusions.  A  very  pure  reddish  mine- 
ral, assaying  as  high  as  86  per  cent  of  tri basic  phosphate  of  lime, 
occurs  in  bedded  masses  at  GemmilTs  Mine  in  Wakefield.  A  block, 
estimated  at  4  tons,  was  blown  out  by  a  single  blast  from  one  of  the 
masses.  "  Moore*s  Mine,"  in  the  same  township,  is  remarkable  for  the 
abundance  of  crystals  that  have  been  extracted  during  the  last  four 
years.  Huge  crystals,  hundreds  of  pounds  in  weight,  have  been  met 
with  imbedded  in  a  pink  cleavable  calcite. 

When  visiting  this  mine  two  years  ago,  a  beautiful  vein  of  inter- 
locking crystals  of  a  translucent  sea-green  color,  had  been  developed. 
The  gangue  formerly  surrounding  these  crystals  had  been   dissolved    to 
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the  depth  of  one  foot,  giving  great  prominence  to  these  forms.  But 
owing  to  their  fi*angibility  and  easy  cleavage,  they  could  rarely  be 
removed  intact. 

We  may  certainly  infer  from  this  that  the  phosphate  mineral  is  lesa 
acted  upon  than  the  surrounding  limestone,  and  yet,  if  these  crystals 
are  entirely  liberated  and  exposed  to  a  moist  atmosphere  they  soon 
undergo  disintegration. 

The  rounding  of  the  angles  of  these  crystals  has  drawn  forth  many 
theories  respecting  their  disfigurement,  fusion  being  offered  as  an 
explanation  by  some  mineralogists,  whilst  others  atttibute  it  to  a  sol- 
vent action.  Now,  whether  we  adopt  the  igneous  theory,  or  that  of  par- 
tial solution,  serious  objections  may  arise  to  refute  either.  In  the  fii*st 
instance,  minerals  easily  fusible  and  yet  pi*eserving  their  sharpness  of  out- 
line, are  found  associated  with  rounded  crystals  of  a  less  fusible  apatite. 
Then  agiun,  we  meet  with  ix)unded  crystals  of  pyroxene  (although  much 
more  rai-e)  imbedded  in  limestone,  also  enclosing  rounded  crystals  of 
apatite.  Now,  it  is  hard  to  understand  how  the  apatite  and  pyroxene 
alike  should  be  attacked  by  the  action  of  a  solvent,  when  the  latter 
mineral  is  almost  insoluble.  Some  aluminous  varieties  are,  however, 
decomposed  with  great  difficulty  by  sulphuric  acid  at  the  temperature 
of  250*^  c.  It  frequently  happens  that  crystals  of  apatite  assuming 
sharp  angles  are  indiscriminately  mixed  with  othei*s  that  have  been 
rounded,  imbedded  in  the  same  limestone.  On  the  other  hand  ilr  i-arely 
happens  that  crystals  lining  the  walls  of  fissures  have  their  angles 
rounded,  although  frequently  one  or  more  of  their  faces  are  obliterated 
or  otherwise  contorted,  probably  due  to  an  interruptetl  crystal ization. 
Bent  or  broken  crystals  that  have  >>een  recemented  are  of  common  oc- 
currence. The  same  crystals  often  enclose  calcite,  and  others  again 
have  cavaties  extending  the  whole  length  of  the  crystal,  are  entirely 
empty,  or  contain  a  rounded  pebble  of  cleavable  calcite. 

I  should  like  to  engage  your  attention  for  a  few  moments  on  the 
occurrence  of  this  mineral  in  Hull  and  Wakefield.  At  an  opening 
known  as  the  "  Gow  Mine,"  in  Hull,  a  pit  has  been  sunk  150  feet  in 
limestone,  parallel  to  the  wall  of  a  large  fissure  which  may  be  said  to 
characterize  this  band  for  several  miles,  it  being  made  the  mot*e  con- 
spicuous by  the  abundance  of  crystals  everywhere  adorning  its  walls. 
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S3veral  minas  have  beea  establisheJ  on  this  baud  with  gratifying  re- 
sults. The  apatite,  which  is  mostly  of  the  greenish  variety,  runs  in 
most  cases  conformably  with  the  limestone,  although  some  small  veins 
were  seen  intei-secting  it.  The  aggregate  yield  of  this  band  in  the  town- 
ship of  Hull  may  be  roughly  placed  at  4,500  tons. 

We  also  find  this  mineral  an  ingredient  of  the  orthoclase  band 
running  through  this  township,  and  like  the  latter,  characterized  in 
places  by  a  contact  wall  covered  with  crystals  of  pyroxene,  apatite,. 
))hlogopite,  (fee.  I  am  not  aware  of  any  remunerative  mines  situated  on 
this  band.  Many  atte-^pts  have  been  made  to  work  the  small  veins 
that  occur  at  places,  but  have  generally  resulted  in  failure. 

At  Haldane's  Mine,  in  Wakefield,  a  pit  has  been  sunk  125  feet, 
on  what  appears  to  be  a  vein,  cutting  the  stratification,  of  a  dark -green 
granular  apatite,  impregnated  with  pyrites,  also  often  enclosing  epidote, 
scapolite,  pyroxene,  «kc.  The  latter  mineral  is  frequently  of  a  caver- 
nous nature,  in  which  case  the  cavities  are  filled  with  chabazite  and  a 
silky  fibrous  mineral  resembling  natrolite. 

At  Wilson's  mine  in  the  same  township  a  fine  granular,  strongly 
coherent,  reddish  apatite,  mixed  with  a  green,  cleavable  variety  filled 
a  vein  12  inches  wide  in  gneiss,  which,  however,  became  "nipped"  at 
no  considerable  depth. 

In  following  some  of  the  cr J stal  beds  at  "Moore's  Mines"  large 
cavernous  **bug8"  were  struck,  walled  with  beautiful  crystals  of 
pyroxene,  phlogopite  and  apatite.  One  of  these  caves  was  30  feet 
long,  6  feet  in  width  and  8  feet  in  height,  roofefl  with  a  pink  crystalline 
limestone,  studded  with  gi-een  crystals  of  apatite  standing  out  in  relief 
on  its  partly  dissolved  surfaces. 

The  following  statistics  fur  the  three  township?  may  be  summa* 
rized  as  follows:  —  For  the  township  of  Hull,  up  to  the  present  time, 
between  5,000  and  6,000  tons  have  been  extracted.  Wakefield  has 
probably  afforded  between  8,000  and  9,000  tons,  and  Templeton  between 
16,^00  and  17,000  tons.  The  total  output  of  all  the  mines  in  Canada 
for  this  year  (1884)  is  22,143  tons,  extracting  1,790  tons  supplied  by 
the  Perth  and  Kingston  district,  we  have  20,353  tons,  the  product  of 
the  Ottawa  county  for  one  year. 

We  now  come  to  the  anhydrous  and  hydrated  silicates,  of  which 
we  have  about  30  representative  minerals. 
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The  first  of  these  we  shall  notice  is  the  fibro-tabular  Wollastonite, 
occurring  on  lot  7,  range  1  of  Wakefield,  in  spiall  delicate  pink  crystals, 
but  which,  however,  soon  fade  on  exposure.  This  mineral  also  occura 
in  large,  fibrous  masses  in  a  dark  sky-blue  calcibe  at  the  same  locality. 
A  similar  mineral  occurs  on  lot  14  of  the  same  raii^e,  enclosing  an 
amber-colored  garnet  and  prisms  of  a  brown  or  greenish  idocrase. 

Pyroxene. — This  mineral,  either  massive  or  crystallizid,  miy  ba 
regarded  as  the  most  common  associate  of  the  ajiatite  deposits.  Now, 
under  this  heading,  we  have  a  number  of  varieties,  but  until  more 
extended  research  shall  have  established  their  authenticity  it  will  be 
better  to  retain  the  general  name  of  pyroxene.  The  massive  variety, 
which  is  mostly  of  some  shade  of  green  or  grey,  comprises  large  areas 
of  rock  masses,  which  may  conform  to  the  general  deposition  or  cut  it. 

No  attempt  can  or  will  be  made,  with  our  limited  space,  to  enu- 
merate every  physical  character  oflfered  by  this  mineral.  But  we  will 
select  such  illustrations  as  may  offer  the  widest  points  of  difference. 

On  lot  9,  range  13,  of  Hull,  crystals  of  a  gmyish  or  grass  green 
color,  often  doubly  terminated,  occur  in  a  band  of  pink  limestone, 
making  up  one-half  its  volume.  They  vary  in  size  from  1  oz.  to  many 
pounds  in  weight.  Good  crystals  are  often  found  in  the  soil,  that  have 
been  liberated  by  solution.  The  largest  and  finest  crystals  of  this 
mineral  are  found  at  Moore's  Mines,  in  Wakefield.  Their  planes,  how- 
over,  are  rough  and  dulled  by  an  incipient  decomposition,  a  defect  more 
than  counterbalanced  by  their  sharpness  of  angles.  These  crystals 
frequently  attain  an  enormous  size,  often  enclosing  portions  of  calcite, 
phlogoj)it«  and  apatite,  and  like  the  latter  mineral  are  often  found 
bent,  and  sometimes  broken  and  recemented.  On  the  7th  lot  of  thp 
first  range  various  modified  forms  of  the  four-sided  prism  occur  in  a 
crystalline  limestone,  and  by  extended  replacements  of  their  basal  edges 
produce  such  forms  as  the  octahedron  with  rhombic  bases.  Other 
com  plica ti  ms  exist,  such  as  the  enlargement  of  one  set  of  faces  at  the 
expense  of  others,  giving  rise  to  very  unsymmetrical  shapes.  Their 
color  is  white  and  translucent,  their  opacity  depending  on  the  advance- 
ment of  decomposition  that  so  conspicuously  in  places  mars  their 
exterior  lustre.  On  this  same  lob  a  mineral  is  found,  having  the  crys- 
talogi-aphic  form  of  pyroxene,  exhibiting  every  hardness  between  6  and 
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2.  In  the  vicinity  of  some  lenticular  patches  of  a  serpen tinous  mineral 
fine  inclined  square  i>risrn3  of  pyroxene  are  associiteJ  with  a  scaly 
white  garnet,  and  although  their  external  planes  are  converted  into  an 
unctuous  steatitic  mineral  their  internal  fracture  are  vitreous  ;  gener- 
ally semi-transparent  to  translucent,  of  a  greenish  white  color.  These 
crystals  are  built  up  of  thin  laminae,  parallel  with  their  lateral  planes, 
in  the  direction  of  which  they  cleave  with  great  facility.  The  dark 
green  lamellar  variety  occurs  in  patches  in  a  massive  scapolitic  ro3k  on 
lot  7,  range  7,  of  Templeton,  and  at  the  same  locality  in  calcite  veins, 
crystals  with  rounded  angles,  often  semi-translucent,  are  frequently  met 
with.  Fine  crystals  of  a  black  color  are  said  by  Dr.  Harrington  to 
occur  on  lot  13,  range  1 1  of  Teraydeton. 

The  mineral  umlite, -also  mentioned  by  the  same  gentleman,  is 
found  in  many  places  in  Templeton,  whore  it  apparently  forms  a  transi- 
tory mineral  between  pyroxene  and  hornblende. 

Hornblende,  although  a  common  associate  of  the  apatite  veins,  is 
nevertheless  never  as  constant  as  the  latter  mineral  (pyroxenw).  Inde- 
pendent of  the  extensive  rock  masses  wherein  this  mineral  forms  a 
variable  ingredient,  it  may  be  sai*!  to  be  confined  to  mixed  veins,  com- 
mingling with  such  minerals  as  apatite,  pyrite,  pyroxene,  epidote, 
scapolite,  <fec.  The  crystallised  varieties  are  seldom  observed  in  the 
apatite  veins,  although  remarkably  fine  prisms  often  occur  in  close  con- 
nection. On  lot  12,  range  16  of  Hull,  dark  green  translucent  prisms 
nearly  4  inches  in  length  are  interspei*sed  through  a  band  of  pink 
limestone.  They  are  also  met  with  in  radiating  groups  in  cavities  in  a 
pyroxene  rock.  A  pale  gi-een  translucent  variety,  occui^s  in  modified 
rhombic  prisms  on  lot  17,  range  1  of  Wakefield.  A  greenish  gray 
fibro-bladed  variety  in  reticulating  masses  occurs  at  one  of  the  oy)enings 
at  Gem  mill's  mine  in  the  same  township,  associated  with  apatite  and 
occasionally  enclosing  ferruginous  prisms  of  zircon.  A  broken  section 
of  the  latter  mineral  measured  half  an  inch  by  a  quarter.  The  fibrous 
variety  actinolite  may  be  frequently  met  with.  On  the  12th  lot  in  the 
12th  range  of  Templeton,  a  bluish,  fibrous,  partly  altered  hornblende 
occurs  on  the  walls  of  an  apatite  vein. 

A  white  fibrous  tremolite  is  found  in  the  neighborhood  of  Old 
Chelsea,  in  white  crystalline  dolomite. 
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Garnet. — This  mineral,  until  witliin  the  last  two  or  three  years,  was 
regarded  as  a  rare  occun-ence  in  this  neighbourhood,  being  principally 
confined  to  small  crystals,  distributed  through  the  laurentian  gneisses. 
In  the  vicinity  of  the  Baldwin  Mines  in  Hull,  the  precious  variety,  pro- 
bably almandine  of  a  blood-red  color,  in  lamellar  masses,  often  an  inch 
or  more  across,  occurs  in  a  schistose  Tock.  A  massive  variety  of  a 
dingy  reddish-brown  color  occurs  on  lot  18,  range  2,  of  Wakefield,  in  a 
vein  cutting  the  stratification.  Crystals  showing  rhombic  faces 
sometimes  an  inch  or  more  across,  are  associated  with  crystals  of 
epidote  and  stilbite  in  the  more  cavernous  portions  of  the  vein.  The 
above  garnet  was  mined  to  the  extent  of  about  two  tons,  in  supposition 
that  it  WH.S  apatite.  A  red  variety  of  this  mineral  odours — according 
to  Dr.  Harrington — on  lot  12,  range  12,  of  Templeton.  An  amber- 
colored  garnet,  probably  essonite,  occurs  on  lot  14,  range  1,  of  Wake- 
field. This  locality  a  few  years  ago  aflforded  some  handsome  crystals, 
having  been  extracted  for  apatite.  A  certain  gentleman  on  hearing  of 
the  occurrence,  with  an  eye  to  dollars  and  cents  rather  than  national 
development,  obtained,  either  by  gif*:  or  purchase,  nearly  all  the  out- 
put. I  am  told  some  of  these  crystals  measured  three  inches  across,  all 
of  which  were  sold  in  the  States.  This  locality  has  since  been  visited 
by  dealei-s  from  Philadelphia  and  New  York,  who  have  now  almost  ex- 
hausted the  mineral.  These  crystals  occur  in  a  bed  of  wollast>nite, 
with  brown  prisms  of  idocraso ;  sometimes  the  latter  mineral  is  im- 
bedded in  the  former.  Occasionally  patches  of  a  translucent  scapolite 
are  entirely  enveloped  in  a  coating  of  garnet  Notwithstanding  its 
high  lustre  and  bright  color,  it  could  not  be  applied  to  any  ornamental 
use,  owing  to  the  grains  constituting  the  crystals,  being  so  loosely  co- 
herent. 

A  few  miles  west  of  this  locality,  on  lot.  6,  in  the  same  range, 
handsome  crystals  of  a  lime  garnet,  occur  in  a  band  of  crystalline  lime- 
stone, associated  with  pyrite,  galena,  sphalerite,  wollastonite  and  py- 
roxene, forms  exhibiting  the  fac**s  of  the  rhombic  dodecahedron  and 
trapezahedron  being  common.  Layers  of  the  latter  ai-e  often  extended 
almost  to  the  oblitemtion  of  the  former.  Their  color  varies  from  white, 
or  almost  colorless,  to  dark-gi*een,  [»a.S3ing  through  wine-yellow,  sul- 
phur-yellow, and  purple.     One  pirfect  crystal  from  thi?j  locality    would 
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weigh  about  one  pound,  being  of  a  dark-green  color,  translucent  only 
on  the  edges.  One  of  its  planes  was  penetrated  by  an  octahedron  of 
grey  pyroxene.  The  whit.e  variety  attains  even  a  much  lai'ger  size, 
and  crystals  as  large  as  a  cricket-ball  may  be  frequently  n*et  with. 
On  the  next  lot,  7,  a  garnet  apparently  containing  much  more  iron,  fus- 
ing to  a  black^glass,  occurs  in  a  band  of  disintegrating  limestone,  and, 
like  the  latter  rock,  is  rapidly  losing  its  cohesive  properties  A  portion 
of  a  large  crystal  obtained  near  the  surface  could  not  have  weighed 
less  than  five  pounds  originally.  Its  color  is  more  of  a  brownish  tinge, 
and  it  is  seldom  as  bright  in  lusti-e.  A  peculiar  white  scaly  variety 
in  ciystalline  masses,  more  or  less  mixed  with  a  serpen tinous  min- 
eral (its  line  of  contact  being  often  difficult  to  discern)  occurs  in  close 
connection  with  the  above.  It  sometimes  exhibits  one  or  more  rough 
faces,  which  are  invariably  altered  to  a  steatitic  mineral. 

Chrome  Garnet. — Beautiful  little  dodecahedrons  of  this  mineral 
occur  in  small  groups,  or  attached  crystals,  in  a  fine  granular  grey 
pyroxene,  on  lot  29,  in  the  4th  range  of  the  same  township. 

Zircon. — Fine  specimens  of  this  mineral  have  been  fouad  at  vari- 
ous times  during  the  development  of  the  apatite  deposits  in  the  above 
townships.  A  crystal  15  inches  in  length  is  said  to  have  been  found  by 
a  miner  on  lot  23,  i-ange  13,  of  Templeton,  who,  being  doubtful  of  its 
nature,  broke  it  up  to  satisfy  his  inward  curiosity.  You  may  imagine 
the  poor  man's  feelings  when  he  was  told  that  he  had  just  let  slip 
through  his  fingers  $200.  One  crystal  preserved  from  this  locality, 
now  in  the  possession  of  Mr.  J.  G.  Miller,  measures  four  and  a  half 
inches  laterally  and  one  inch  across  the  faces.  Another  crystal  from 
Oemmill's  Mine  in  Wakefield  is  said  to  be  six  inches  in  length.  Small 
crystals  may  frequently  be  found  in  calcareous  portions  of  the  pyroxene 
rocks.  On  lot  14,  range  1,  of  Wakefield,  crystals  from  a  quarter  to  an 
inch  in  length  occur  in  a  thin  layer  of  shaly  limestone  that  is  intercal- 
ated between  beds  of  wollastonite.  At  Haldane's  Mine,  in  the  same 
township,  minute  pink  semi-transparent  prisms  occur  in  pyroxene. 

Idoci*ase. — Handsome  crystals  of  this  mineral  are  found  in  Tera- 
])leton  and  wakefield.  Brownish-red  slightly  modified  prisms,  an  inch 
in  diameter,  occur  on  lot  7,  range  12,  of  the  former  township,  and  on 
lot  14,  range  1,  of  Wakefield,  brownish  and  greenish  prisms  often  over 
an  inch  in  diameter,  occur  in  a  wollastonite  lock. 
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Caxoclasite. — la  this  connection  may  be  mentioned  a  mineral  tliat 
has  been  described  by  Prof.  Lewis,  of  the  Academy  of  Natural  Sci- 
ences, Philadelphia,  as  caxoclasite.  This  mineral  occurs  in  blue  calcito 
on  lot  7,  range  1,  of  Wakefield,  in  square  prisms  with  their  solid  angles 
unsy metrically  truncated.  Its  color  is  white,  generally  more  or  less 
stained  with  oxile  of  iron,  butra  rdHia)H,  s^maima^  inclining  to 
pearly,  opaque. 

The  name  chosen  would  imply  that  the  mineral  in  question  has  a 
poor  cleavage,  whereas  it  has  none.  Then  again,  in  the  analysis  given 
by  the  same  gentleman,  two  or  three  per  cent,  of  phosphoric  acid  was 
determined.  Perhaps  Mr.  Lewis  did  not  observe  the  minute  prisms  of 
green  apatite  that  sometimes  penetrate  this  mineral,  and  from  which 
source,  no  doubt,  his  phosphoric  acid  was  ol)tained. 

Scapolite. — This  mineral  may  be  regirdei  as  one  of  the  most  con- 
stant associates  of  the  apatite  deposits,  generally  occurring  in  bedded 
masses,  sometimes  alternating  with  hornblende,  producing  a  banded 
structure  of  several  feet  in  thickness. 

At  times  masses  of  this  mineral  are  made  up  of  aggregations  of 
huge  but  rough  crystals  of  a  grayish  white  color.  However,  some  good 
examples  of  crystallized  forms  are  met  with  in  many  places  in  Wake- 
field and  Templeton.  For  localities  in  the  latter  township  I  would 
refer  to  Dr.  Harrington's  report,  1877-78.  He  says  the  finest  crystals 
occur  on  lot  14,  range  12,  and  on  lot  23,  range  13;  crystals  over  one 
foot  in  length,  although  externally  rough,  are  frequently  met  with. 
On  lot  7,  i-ange  7,  of  the  same  township,  a  thick  bed  of  grayish  white 
scapolite  was  penetrated,  enclosing  patches  of  a  lamellar  dark  green 
pyroxene  and  gi'een  apatite.  On  lot  10,  range  10,  a  beautiful  translu- 
cent  variety  occui-s,  and  which  assumes  a  pink  color  on  exposure.  In 
the  township  of  Wakefield,  on  lot  17,  range  1,  tine  square  prisms, 
sometimes  modifind,  of  a  grayish  white  color,  occur,  coating  an  out- 
crop of  the  massive  variety.  On  the  next  lot,  18,  range  2,  a  grayish 
translucent  massive  variety  is  intei-stratified  with  hornblende.  On  lot 
7,  range  1,  doubly  terminated  prisms  with  rough  exterior  planes  aifi 
liberated  from  a  disintegrating  limestone.  On  lot  6,  range  2,  a  trans- 
lucent canary  yellow  cleavable  variety  occurs,  but  how  associated  T  did 
not  ascertain. 
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Wilsonite. — This  mineral  is  now  generally  believed  to  be  an 
altered  scapolite,  and  may  often  bo  observed  forming  a  neucleus  in 
masses  of  the  latter  mineral.  Grood  illustrations  occur  at  many  of  the 
scapolite  localities. 

Epidote. — Independent  of  the  occurrence  of  this  mineral  in  the 
stratided  rocks  of  the  neighborhood,  we  meet  with  it  in  crystals  lining 
cavities,  besides  forming  an  ingredient  in  many  mixed  veins.  On  lot 
18,  range  2,  of  Wakefield,  dark  yellowish  green  crystals,  from  a  six- 
teenth to  an  inch  in  length,  line  cavities  in  massive  garnet.  At  Hal- 
dane's  mine  in  Wakefield  large  quantities  of  a  greenish  crystalline 
epidote  were  extracted,  associated  with  pyrite,  (fee.  Occasionally  ter- 
minated square  prisms  of  a  light  yellowish  green  color,  enclosing  dis- 
seminated' pyrites,  are  embedded  in  a  grayish  green  granular  apatite, 
and  are  apparently  pseudomorphs  after  scapolite.  In  the  township  of 
Templeton  this  mineral  occurs  on  lot  9,  range  10  and  lot  23,  range  13* 

Mica. — This  name  will  be  i-etained  to  include  a  number  of  doubt- 
ful minerals,  all  of  which  have  one  i>erfect  basal  cleavage.  Besides 
being  disseminated  through  the  schistose  and  gneissic  rocks  it  often 
constitutes  large  volumes  in  some  of  the  phosphate  veins,  either  dis- 
tributed in  small  scales  through  extensive  masses  of  apatite  and  pyrox- 
ene, or  forming  large  aggregations,  sometimes  affording  plates  two  feet 
square  in  a  calcareous  gangue. 

The  mica  fever,  so  prevalent  in  all  parts  of  the  Dominion,  does 
not  seem  any  milder  in  this  neighborhood.  The  unwavering  enthu- 
siasm after  marketable  mica,  encouraged  by  flattering  reports,  of  irre- 
sponsible pei-sons,  will  always  remain  a  source  of  dubious  speculation 
with  the  far  seeing  capitalists.  We  shall  not  attempt  to  deny  that 
unlimited  quantities  of  this  mineral  are  found  in  the  above  townships, 
but  with  one  or  two  exceptions  I  have  rarely  met  with  plates  suffi- 
ciently transparent,  or  free  from  included  minerals,  or  frDni  contortion, 
as  to  be  available  for  commercial  purposes.  On  the  south  half  of  lot 
10,  range  1 0,  of  Templeton,  plates  two  feet  square  were  taken  out  during 
the  development  of  an  apatite  deposit.  These  plates  wero  perfectly  free 
from  folds  or  inclusions,  transparent  enough  in  thin  laminae,  but  yet 
unsaleable  because  they  would  not  stand  the  so-called  New  York  fire 
test.     Yet  this  same  mica  has  bren  exposed  to  the  heat  of  an  ordinary 
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stove  for  the  last  two  years,  and  although  it  became  slightly  discolored 
it  nevertheless  compares  favorably  with  some  grades  of  the  commercial 
article.  At  Chitty*s  mine  in  Wakefield,  great  quantities  of  this  mineral 
were  met  with,  capable  of  supplying  very  Urge  plates,  although  occa- 
sionally marred  by  lateral  joints. 

What  this  mineral  lacks  in  a  commercial  point  of  view  is  more 
than  counterbalanced  by  the  magnificent  prisma  available  to  tha  scien- 
tific world.  For  symmetry  of  form  the  crystals  lining  the  walls  of 
fissures,  or  enclosed  in  limestone,  are  not  rivalled  in  tho  Dominion. 

At  Moore's  mine,  in  Wakefield,  prisms  over  a  foot  in  diameter 
with  lateral  planes  varying  from  an  inch  to  a  foot  or  more,  stand  out 
in  relief  on  the  dissolved  surfaces  of  the  limestone.  Thin  plates  of  this 
mineral  are  remarkable  for  showing  in  a  strong  degree  the  asterism  or 
radiating  star  when  viewed  through  a  transparent  plate  of  it.  This  is 
due,  according  to  G.  Rose,  to  intersecting  minute  .crystals  of  biotite, 
but  considered  by  Tschermak  to  be  some  undetermined  substance. 
More  recent  investigations  have  put  forth  rutile  as  the  inclusion. 
This  peculiarity  does  not  extend  to  all  our  ir.icas  alike,  as  non-asteriated 
varieties  are  frequently  associated  with  the  asteriated.  Neither  is  it 
confined  to  any  particular  color,  as  the  pearly  white  and  the  black  both 
exhibit  these  optical  characters.  Prisms  of  the  black  variety  often 
exhibit  lateral  cleavages,  which  are  easily  obtained,  breaking  up  into 
rhombic  forms.  On  lot  7,  range  1,  in  the  same  township,  a  pearly 
white  sometimes  tinged  with  a  copper  red  color  occurs  in  a  bed  of  lime- 
stone often  holding  concretionary  inclusions  of  calcite.  These  crystals, 
which  are  sometimes  twinned,  are  peculiarly  characterized  by  a  phos- 
phoreBcent  light  that  glows  momentarily  when  the  plates  are  suddenly 
parted.  Largo  aggregates  of  these  crystals  are  sometimes  met  with 
where  one-half  the  piisms,  laterally,  are  transformed  in  a  slightly 
micaceous  steatitic  rock,  the  unaltered  portion  having  thin  films  of 
carbonate  of  lime  interpolated  between  the  laminae. 

Oligoclase. — A  mineral  occaring  in  veins  in  a  gray  pyroxene  rock 
on  lot  16,  range  12,  of  Hull,  has  been  referred  by  Mr.  Hoff*mann  to 
oligoclase.  It  is  often  beautifully  crystallized,  of  a  slightly  translucent 
white  color,  weathering  to  an  opaque  milky  white. 

A ibite.  — This  mineral  is  mentioned  by  Dr.  Harrington  as  occur- 
ling  at  several   places   in  Templeton.     No  locality   being  cited,  it  is 
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jxjssible  this  name  may  be  aj)plied  to  many  of  our  local  feldspars,  but 
until  analysis  shall  have  established  their  [properties  it  will  be  better  to 
refer  to  them  under  the  geneml  heading  of  feldspar. 

Orthoclase. — The  gneifsic  and  granitic  rocks,  so  extensively  de« 
veloped  in  these  townships,  consist  for  the  most  part  of  various  colored 
feldspars,  associated  with  quwtz,  mica,  hornblende,  «kc.  Tae  strong 
structural  resemblance  of  the  various  members  of  the  feldspar  family 
makes  it  difficult  to  discriminate  between  the  several  allied  minerals^ 
Neither  do  I  think  it  possible  (except  in  well  crystallized  sj)ecimens)  to 
establish  any  memV>er  of  this  family  without  the  assistance  of  the 
chemist  or  the  microscope.  I  have  no  doubt  that  much  of  our  feldspar 
belongs  to  the  triclinic  group,  yet  there  is  every  reason  to  suppose  the' 
greatest  bulk  of  the  above  bands  is  largely  composed  of  the  oblique 
|>otash  variety  (orthoclase).  In  the  township  of  Hull  large  cloavable 
masses  of  a  white,  vitreous  feldspar,  enclosing  a  nucleus  of  a  grey 
material,  make  up  considerable  proportions  of  one  of  the  above  bands^ 
sometimes  to  the  exclusions  of  the  quartz  altogether.  Feldspar,  in 
some  form,  is  almost  invariably  p'-esent,  in  more  or  less  quantity,  in  all 
the  a|)atite  veins,  sometimes  associated  with  hornblende,  pyroxene> 
quartz,  sphene,  «kc. 

Fine  crystals  of  orthoclase  are  said  to  occur  in  Wakefield.  In  the 
township  of  Hull  on  lot  7,  range  1 2,  beautiful  flesh-red  crystals  occur 
in  cavities  in  a  massive  variety,  and  on  the  south  half  of  lot  6,  in  the 
same  range,  large  cleavable  masses  of  a  green  feldspar,  associated  with 
a  yellowish  banded  variety  and  a  white  translucent  quartz,  make  np 
large  proportions  of  a  band  traversing  this  lot.  Sometimes  large, 
brittle,  black  crystals  of  tourmaline  are  intersj)ersed  through  this  peg- 
matite rock. 

Titanite  or  Sphene. — This  mineral  may  also  be  regarded  as  a  com- 
mon associate  of  the  ajiatite  veins.  Sometimes  occurring  massive  iu 
lenticular  patches  in  pyroxene  rocks,  at  other  times  distributed  ia 
crystals  through  various  veinstones. 

Rude  crystals  of  a  brownish  color  occur  in  many  places  in  the 
township  of  Templeton.  In  Hull,  lot  12,  range  13,  imperfect  crystals 
of  this  mineral  are  so  abundantly  distributed  through  a  pyroxene  rock 
as  to  make  up  one-half  its  bulk.     The  finest  crystals  I  have  observed 
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in  these  townships,  occur  on  lot  7,  range  1,  of  Wakefield,  in  a  band  of 
limestone.  They  nre  clove  brown  in  color,  sometimes  measuring 
two  inches  across.  A  little  south  of  this  locality,  on  the  same  lot,, 
crystals  of  a  light  cinnamon  brown  color  are  profusely  disseminated 
through  a  dark  cleavable  pyroxene.  The  latter  rock  is  cut  by  quartz 
also  thickly  studded  with  these  crystals.  A  few  hundred  yards  north- 
east from  the  latter  place  lenticular  patches  of  a  crystalline  titanite  of 
a  dark  brownish  black  color  are  enclosed  in  pyroxene. 

This  mineral  is  also  said,  by  Mr.  Frank  Adams,  to  occur  in  crystals 
in  a  disintegrating  dyke  in  Hull. 

Tourmaline. — This  minei*al,  of  a  black  color,  may  fi^quently  bo 
met  with,  either  enclosed  by  or  investing  the  rocks  of  the  neighbor- 
hood. Black,  lustrous  crystals,  variously  modified,  occur  in  a  pinkish 
calcite  at  Wilson's  mine,  in  Wakefield,  and  in  apatite  on  the  next  lot 
17,  range  1.  Large  radiating  and  reticulating  masses  invest  the  sur- 
faces of  a  syenite,  on  lot  18,  i-ange  2.  The  interstices  formed  by  the 
crossing  of  the  prisms  are  occasionally  filled  with  crystals  of  white 
sca[K)liie. 

The  finest  crystals  of  this  mineral  observed  in  this  neighborhood 
occur  sparingly  on  lot  15,  range  12,  of  Hull,  investing  a  hard  grey 
pyroxenite.  They  are  generally  less  than  an  inch  in  length,  exceed- 
ingly blight  in  lustre.  Their  form  is  hexagonal,  capped  with  planes  of 
the  rhombohedron.  This  mineral  has  been  observed  at  several  peaces  in 
Templeton. 

Having  now  reached  the  end  of  the  anhydrous  silicates,  I  will 
briefly  allude  to  hydrous  compountls. 

Talc. — A  mineral  having  the  asi>ect  of  talc,  occurs  in  small  foliated 
masses  of  a  silky  lustre,  enclosing  a  nucleus  of  calcite  at  McLaurin's 
mine  in  Templeton. 

Steatite. — A  mineral  of  the  nature  of  steatite  has  been  observed  in 
seveial  places  in  the  above  townships,  forming  small  bedded  masses. 
One  of  these  is  on  lot  7,  range  12..  of  Hull.  On  lot  7,  range  1,  of 
Wakefield,  crystals  of  a  yellowish  steatite  (pseudomorphs  after  pyrox- 
ene) occur  in  a  coarae  disintegrating  crystalline  limestone. 

Serpentine. — This  mineral  is  more  confined  to  the  limestone  bands,, 
through  which  it  is  distributed  in  grains,  bands  and  lenticular  masses. 
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I  to  color  varias  from  a  light  yellow  to  a  dark  green,  often  revealing  a 
sharp  conchoidal  fracture,  lii  the  neighborhood  of  Chelsea,  serpentine 
limestone  is  interstratified  with  other  bands  enclosing  apatite  crystals. 
In  the  same  limestone  bands  of  a  semi-fibi-ous  yellow  variety  occur, 
resembling  the  structure  of  hornblende,  and  possibly  pseudomorph  after 
that  mineral.  On  lot  7,  i-ange  1,  of  WakeSeld,  large  lenticular  masses 
of  a  translucent  green  serpentine  occur  in  limestone.  It  breaks  with 
a  sharp  conchoidal  fracture,  and  is  occasionally  marred  as  aa  orna- 
mental stone  by  inclusions  of  a  foliated  graphite  and  large  masses  of  a 
white  micaceous-looking  garnet. 

Chrysotile,  or  Serpentine  Asbestos. — This  mineral  occurs  in  the 
neighborhood  of  Chelsea,  forming  concentric  veins  in  a  serpentinous 
limestone.  The  fibres  are  sometimes  an  inch  and  a  half  in  length,  and 
rather  too  strongly  coherent,  I  think,  to  be  of  any  immediate  commercial 
value.  Other  localities  in  the  neighborhood  of  Templeton  have  afforded 
a  similar  mineral,  the  fibres,  however,  in  this  instance  being  more 
separable.  A  quantity  was  mined  some  years  ago  from  one  of  the 
latter  localities,  but  with  what  success  I  am  unaware. 

Ripidolite. — A  greenish  foliated  mineral  occurring  on  the  west 
half  of  lot  18,  range  9,  of  Templeton,  is  refen-ed  by  Dr.  Harrington  to 
this  variety. 

Prehnite. — This  mineral  was  noticed  at  Post's  mine  in  Templeton, 
in  greyish  white,  strongly  coherent  mammillated  groups ;  in  cavities  in 
pyroxene.     It  has  also  been  noticed  elsewhere  in  the  same  township. 

Zeolite  group. — Four  representatives  of  this  family  have  beer^ 
noticed  in  the  above  townships,  viz.,  stilbite,  chabazite,  natrolite  and 
heulandite.  The  first  mineral,  stilbite,  occura  in  small,  sheaf  like 
aggregations  of  a  yellowish  or  white  color,  associated  with  epidote^ 
lining  cavities  in  a  massive  g^rnet  rock  on  lot  18,  range  2,  of  Wake- 
field. A  mineral  in  acicular  tufts  resembling  natrolite  is  also  often, 
associated. 

The  mineral  chabazite  occurs  at  Haldane's  Mine,  in  the  same- 
township,  in  transparent  to  translucent  rhombohedral  crystals,  often  a. 
quarter  of  an  inch  acrass.  Their  color  varies  from  colorless  to  wine- 
yellow,  and  frequently  fine  illustrations  of  |>enetration  twins  may  be 
observed.  I  also  noticed  a  similar  mineral  at  Post's  Mine,  in  Teni- 
l^ton. 
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lipulandite. — This  mineral,  in  small,  opaque,  white,  oblique  rhom- 
bic piismSf  invests  the  surfaces  of  a  paroxenic  rock  on  lot  7,  range  1,  of 
Wakefield. 

We  now  come  to  the  sulphates,  of  which  we  hav«*  but  one  repre- 
sentative, in  the  form  of  Barite,  or  sulphate  of  barytes.  This  mineral 
is  used  extensively  for  the  adulteration  of  white-lead,  which,  by  afford- 
ing a  white  powder  when  ground,  together  with  its  high  specific  gravity 
and  cheapness,  is  often  made  to  replace  75  p'^r  cent,  of  the  lead,  and 
although  the  bulk  may  be  increased,  the  body  of  the  paint  is  impaired. 
A  vein  of  this  mineral,  often  veined  with  green  fluor,  was  worked 
*ome  years  ago  in  the  township  of  Hull.  Another  deposit  of  this  min- 
eral is  on  lot  12,  range  12,  of  Templeton.  It  occurs  in  white  lamellar 
bedded  masses  in  gneiss.     The  appearance  or  overly in>j:  portion  is  more 

'  or  le=js  colored  by  the  oxidation  of  some  furruginous  mineral,  and  is 
greatly  mixed  with  calcite. 

Carbonates. — Of  this  group,  like  the  sulphates,  we  have  but  ono 
member  in  the  form  of  limestone,  or  calcite,  Independent  of  the  ex- 
tensive beds  of  amorphous  and  crystalline  limestone  that  so  character- 
ize this  neighborhood,  more  especially  the  western  portion,  we  find 
bands  of  a  more  cleavable  nature  cutting  through  the  pyroxenic  strata, 
forming  the  gangue  of  apatite  and  other  minerals. 

On  lot  7,  range  1,  of  Wakefield,  a  beautiful  dark-blue  cleavable 
vaiiety  is  associated  with  wollastonite,  and  on  the  same  property  a 
translucent,  green,  cleavable  variety,  often  exhibiting  large  cleavage 
planes,  enclose  garnet  and  pyroxene.     Numerous  other  localities  in 

'these  townships  have  afforded  forms  of  the  dog-tooth  spar  and  other 

^combinations. 

Plouiids. — Fluorite,   or   fluor-spar,    m:iy    frequently    be    noticed 

-amongst  the  associated  minerals  of  the  apatite  veins.  On  lot  1 3,  range 
13,  of  Hull,  small  semi-transpai^ent  greenish  cubes  occur  in  a  limestone, 
and  on  lot  10,  range  14,  octahedrons  of  the  same  color  have  baen  found. 
It  is  also  frequently  met  with  in  small  quantities  of  a  blue,  violet  or 
purple  color. 

Anhydrous  Oxides. — Indep3nlent  of  those  members  of  this 
group  already  mentioned  under  iron  ores,  we  have  spinel  and  rutile  to 
notice.     The  former  occurs  in  cubes,  sometimes   more  than  an   inch 
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across,  in  a  baiul  of  limoitoiu.,  on  lot  7,  range  1,  of  VVaketieKI.  Tliesfr 
crystals  vary  from  a  dark-green  to  a  light  lavenler  blue,  and  may  he 
more  rarely  observed  in  semi-transparent  crystals  of  a  pink  color,  con- 
stituting the  spinel  ruby.  These  crystals  are  built  up  of  granular 
conchoidal  fragments,  which  are  often  transparent.  Some  of  these 
cubes  when  broken  are  found  to  contain  a  nucleus  of  a  black,  vitreous 
color,  having  the  hardness  of  about  four,  and  easily  fusible  before  the 
blow-pipe.  Another  instance  of  the  alteration  of  this  mineral  was 
observed  in  the  sani)  region  whero  a  group  of  these  crystals  were 
partly  converted  into  a  steatitic  mineral.  Crysti\ls  of  spinel  from  the 
size  of  a  pea  to  that  of  a  bean  are  distributed  throu^^h  a  grey  pyroxene 
rock  that  extends  over  many  acres. 

Rutile. — Is  found  in  small  i*e.l  geniculatetl  crystals  in  barite  on 
lot  12,  range  12,  of  Templeton. 

Silicon  Group — Quartz. — This  mineral,  not  only  forms  one  of  the^ 
commonest  constituents  of  our  rock  masses,  but  fills  many  of  the  veins 
that  traverse  them.  It  sometimes  encloses  such  minerals  as  apatite, 
pyroxene,  titanite,  &c.  A  vein  of  this  nature  occurs  on  lot  18,  range 
2,  of  Wake6eld.  Crystals  of  this  mineral  are  by  no  means  common  ; 
however,  a  few  good  forms  have  been  met  with  in  Templeton  and  Hull, 
of  such  shades  of  color  as  smoky-brown  or  amethystine,  and  colorless. 

Jasjjer. — This  mineral  occura  in  a  bed  2  feet  in  thickness,  overlain 
by  gneiss,  on  lot  15,  range  10,  of  Hull.  It  varies  in  color  from  a  dark- 
red  to  a  chocolate-brown,  sometimes  mottled  with  yellow,  and  is  sus- 
ceptible of  receiving  a  high  polish,  comparing  favourably  with  similar 
specimens  from  Lake  Superior  and  Nova  Scotia. 

It  is  occasionally  man*ed  by  inclusions  of  hard  foliated  masses  of 
mica  and  crystalline  specular  iron. 

Agate. — A  yellowish-brown  chalcedony  alternating  with  bands  of 
quartz  may  be  referred  to  this  mineml,  occurring  on  lot  17,  range  9,  of 
Templeton. 


Mr.  W.  L.  Scott  asked  what  Mr.  Willimott's  o)>inion  was  respect- 
ing the  nature  of  caxoclasite,  whether  he  agreed  with  Mr.  Lewis  as  to 
its  composition ;  also  why  the  barite  shaft  on  the  road  to  King's  moun- 
tain, which  had  been  visited  en  passant  on  one  of  the  club  excursions 
hBd  been  abandoned  ? 
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The  lecturer  had  never  visited  the  lociditj  ot*  tlie  baiite  shaft,  and 
could  not  say  why  it  had  been  abandoned.  He  did  not  agi*ee  with 
Prof.  Ijewis  in  thinking  that  caxoclasite  contained  phosphoric  acid. 

Mr.  Lawson  had  not  caught  the  lecturer's  idea  respecting  the 
rounding  of  the  angles  of  pyroxene  and  apatite  crystals.  He  com- 
batted  the  theory  of  igneous  action  and  favored  that  of  solution 
Mr.  Law;son  considered  the  objections  to  the  igneous  theory  satifactory, 
and  did  not  think  tho  lecturer  had  made  out  his  case  against  the 
theory  of  solution,  which  api>eared  to  be,  that,  as  rounded  crystals  of 
l^yroxene  were  found  with  similarly  rounded  crystals  of  ajKitite,  the 
modification  in  each  being  evidently  due  to  the  same  cause,  and  as 
pyroxene  was  totally  insoluble,  the  rounding  could  not  have  been 
effected  Ity  a  solvent.  Mr.  I^wson  thought  that  water  at  very  high 
temperatures  could  dissolve  almost  anything. 

Mr.  W.  P.  ArJDKRSON  uudorstood  that  the  mica  of  this  locality 
was  phlogopite,  which  contained  a  small  quantity  of  water,  and  was  in 
consequence  less  refractory  than  muscovite,  the  chief  commercial  variety. 
He  had  been  informed  that  muscovite  was  found  in  the  Mattawa  district, 
and  wished  to  know  if  such  were  the  case.  The  lecturer  had  no  doubt 
of  it,  as  he  had  specimens  probably  leferable  to  that  variety. 

In  reply  to  Mr.  Small,  tho  lecturer  stated  that  his  apatite  statistics 
were  derived  from  tho  export  returns,  and  consequently  were  exclusive 
of  the  quantity  mined  and  awaiting  shipment,  as  well  as  of  the  800 
tons  used  in  the  Brock  villa  Chemical  Works. 

Mr.  Lawsox  asked  what  the  New  York  fire  test  for  mica  was? 
Mr.  VVillimott  was  not  certain,  but  thought  it  Wius  merely  resistance  to 
a  blow-pipe  flime.  It  was  recognized  as  the  standard  of  value  in 
Canada.     Muscovite  was  untouched  by  the  blow  pipe  flime. 

In  a  discussion  on  apatite  it  was  elicited  that  nothing  less  than 
70%  mattiid  paid,  altlnu;4h  arrangements  were  rejorted  as  being  in 
progress  for  shipping  G5%  stuff  to  England  for  treatment  by  a  new 
proce.ss.  Members  of  the  British  Association  had  informed  Prof. 
Macoun  that  the  refuse  of  the  Temi)leton  mines  was  suj)erior  to  any- 
thing worked  in  England,  and  that  in  the  future  middlings  would  be  of 
great  value. 

Mr.  Laa^son  stated  that  untreated  apitite  wtis  proving  in  f\\e  long 
lun  superior  to  super] )hosphate. 
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Mr.  Wii.LiMOTT  thought  this  probable  because  in  its  action  it 
would  resemble  the  valuable  fertilizer  ground  bones. 

In  reply  to  Mr.  Fletcher,  who  asked  if  there  was  any  official 
statement  on  the  point,  Mr.  Small  cited  the  roport  of  the  Department 
of  Agriculture  on  tests  made  at  the  Agricultural  College,  Guelph, 
showing  that  good  effects  followed  its  use  in  the  third  year  after  appli- 
cation when  applied  to  root  crop^,  but  not  to  cereals.  He  found  this 
opinion  endorsed  in  leading  Scotch  agiicultural  papers,  and  stated  there 
was  a  large  dt^mand  for  the  ground,  untreated  apatite  in  Belgium  to 
fertih'ze  the  sugar  beet  farm^. 

Mr.  Fletcher  thought  if  this  were  true  the  farms  in  the  apatite 
district  sliould  1)3  particularly  fertile,  v/hich,  from  wha^  h'i  had  seen 
in  this  district,  did  not  apj)e\r  to  be  the  case. 

Rev.  Mr.  Marsan  instanced  some  particularly  fertile  patches  on 
the  upper  Gatiiieau,  which  had  been  worked  for  thirty  years  without 
manuring  and  still  remained  feitile.  This  success  he  attiibuted  to  the 
vicinity  of  phosphate  deposits.  He  thought  the  two  theories  as  to  the 
best  means  of  usiog  the  phos})hate  reconcilable.  Roots  require  little 
phosphate,  while  fruits  must  have  it.  In  spring  it  is  found  that  all 
the  phosphorus  in  a  ))lant  is  contained  in  the  root,  in  July  il  is  in  the 
straw,  while  at  harvest  time  it  has  found  its  way  into  the  fruit ;  con.se- 
quently  cereals  would  require  it  in  sach  a  form  as  would  favor  rapid 
assimilation,  while  root  crops  could  get  it  from  the  more  slowly  disinte- 
grating ground  apatite.  In  the  reports  of  the  French  agricultural 
schools  preference  was  given  to  the  raw  material,  and  the  French  news- 
pa  pei*s  were  advising  the  same  treatment. 

The  lecturer's  remarks  on  all  points  he  considered  most  exact.  He 
(Father  Marsan)  had  studied  the  neighborhood  of  the  Desert,  which 
was  very  similar  to  the  formation  at  Chelsea.  No  tract  is  so  uniform 
as  the  crystalline  limestone  band.  The  observations  of  the  survey  had 
extended  60  miles  up  the  Gatiiieau  ;  90  miles  farther  up  the  nver  the 
same  formation  was  found. 

He  had  found  gold  on  Trout  Creek,  which  empties  into  Eagle 
River.  Although  the  geological  formation  would  lead  one  to  expect  its 
existence  he  had  paid  little  attention  to  the  first  reports  of  its  presence, 
because  farmers  often  confused   mica  and  pyiitea  with  the  precious 
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metal,  and  would  show  him  finds  of  these  glittering  deceivers,  but 
when  he  had  an  opportunity  he  brought  a  sample  of  sand  to  the  College 
laboratory  and  found  traces  of  gold  in  it;  he  had,  however,  been  unable 
to  obtain  any  sand  since  in  consequence  of  the  water  being  too  high 
whenever  he  passed. 

Respecting  the  apatite  deposits  he  had  reached  the  conclusion  that 
they  diminished  in  number  and  quantity  as  the  Ottawa  basin  was  left 
behind. 

Prof.  Macoun  said  that  from  a  botanical  point  of  view  there  were 
advantages  i>eculiar  to  each  method  of  applying  apatite,  as  annuals 
required  phosphorous  supplied  rapidly  and  would  benefit  from  super- 
phosphate, while  biennials  would  require  it  principally  the  second  year 
as  a  constituent  of  their  large  crops  of  fruit. 
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OBSERVATIONS    ON   THE   TEURESTRIAL    MOLLUSCA  OF 
OTTAWA  AND  VICINITY. 

F.  R.  Latch  FORD,  B.A. 

(Read  February/  oth,  1885.) 

Ill  a  paper  read  before  this  Club  on  the  5th  of  March,  1880,  Mr.  G. 
C.  Heron  notes  the  occurrence  in  the  vicinity  of  Ottawa  of  thirty-three 
species  of  terrestrial  mollusks.  While  his  list  is  remarkable  not  only 
as  the  record  of  a  single  year*s  work,  but  as  the  most  extensive  Cana- 
dian list  previously  published,  it  does  not  include  many  species 
>^hich  are  now  known  to  occur  here.  Some  of  these  have  I  een  recorded 
from  time  to  time  in  the  reports  of  the  conch ological  branch  of  the 
Club,  and  q^iite  a  number  of  others  have  been  found  for  the  first  time 
during  the  past  year.  Owing  to  the  importance  of  several  of  these 
additions,  it  has  been  thought  advisable  that  a  new  list  should  be  pub- 
lished, and  the  task  of  preparing  it  has  been  allotted  to  me.  Recog- 
nizing that  its  value  will  depend  wholly  on  its  accuracy,  I  have  been 
careful  to  include  in  it  no  species  of  whose  identity  I  am  not  certain, 
and  of  whose  occurrence  here  I  am  not  personally  aware.  With  a 
single  exception,  I  have  myself  found  every  species  mentioned.  Chiefly 
for  the  benefit  of  mf  nibers  of  the  Club  who  may  take  up  the  study  of 
this  department  of  natural  history,  the  localities  in  which  the  diflferent 
shells  now  occur  are  pointed  out,  and  such  outlines  of  the  form  of 
certain  species  given  as  may,  it  is  hoped,  obviate  the  necessity  of  refer- 
ence to  publications  not  always  readily  accessible.  In  this  connection,. 
I  would  recommend  as  a  most  valuable  work,  Morse's  Terrestrial  Pul- 
monifera  of  Maine,  a  copy  of  which  has  been  presented  to  the  Club  by 
the  learned  author. 

In  nomenclature  I  have  often  been  at  a  loss  what  coui*se  to  take.. 
Following  in  the  main  Dr.  Binney,  I  have  in  some  instances  adopted 
in  preference,  certain  subgeneric  names  of  Pi*of.  Morse,  which  have  not 
80  far  been  generally  accepted,  but  less  on  account  of  their  propriety 
than  l>ecause  the  shells  to  which  they  have  been  applied,  being  com- 
paratively new  to  science  and  limited  in  their  distiibution,  are 
very  little  known.     As  our   shells   in    many   cases  do  not  agree  ia 
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sizo  with  the  dimensions  given  for  the  same  species  in  tlie  monographs  of 
tlie  Smithsonian  Institution  and  in  other  publications,  accurate  measure- 
ments are  given  of  every  species. 

Macroci/clis  concavay  Sat/. — In  1883  I  found  this  species  in  con- 
siderable abundance  in  a  thicket  of  prickly  ash,  in  an  open 
space  in  tlio  woods  on  the  left  shore  of  the  Kideau,  above  Billings' 
Bridge.  Elsewhere  it  does  not  occur  in  abundance,  though  two  or 
three  shells  are  not  unfrequently  found  together  in  several  localities. 
The  shells  found  uuder  the  prickly  ash  were  burrowing  in  a  strong  clay 
Boil.  Their  preference  for  this  situation  may  be  owing  to  the  fact  that 
the  moisture  condensed  by  the  leafy  shrub  would  be  as  abundant  as  in 
the  woods,  and  remain  nearer  the  surface  than  where  the  mould  was 
deep,  while  it  would  be  as  little  or  even  less  subject  to  rapid  evapora- 
tion. M.  concava  is  noted  for  its  cannibalistic  i)ropensities,  and  a 
specimen  ke[)t  with  smaller  species  destroyed  several  before  its  opei'a- 
tions  were  observed.  Our  shell  is  almost  transparent  and  measures  no 
more  than  14'5  by  12  3  mm.  in  diameter.  Shells  of  this  species  re- 
ceived from  the  distinguished  field  conchologist,  Mrs. Andrews,  of  Knox- 
ville,  Tenn.,  are  22  by  18  mm.  and  though  '-living"  shells,  are 
white  and  opaque   like  the  "  dead  '*  shells  found  here. 

ZoniUs  inarnatuSj  iSat/. — This  s|>ecies  was  probably  once  common 
on  the  Ontario  side  near  this  city,  but  so  far  as  I  know  is  not  found 
there  now.  On  the  Quebec  side  it  is  not  rare.  High  up  on  tho  west- 
erly sloj)e  of  King's  Mountain,  I  found  ten  or  twelve  examples  on  the 
occasion  of  the  Club's  excursion  thither  on  May  22nd,  1884.  My 
favorite  collecting  ground,  and  the  only  one  apart  from  the  Laurentides, 
where  this  species  is  at  all  common,  is  near  Fairy  Lake.  If  you  follow 
in  a  northerly  direction  the  ridge  of  the  hill  beyond  the  Aylmer  Road 
toll  gate,  a  scramble  of  a  mile  over  rocks  and  through  tangled  woods 
will  bring  you  to  a  small  brook,  so  hidden  beneath  rank  growths  of 
moss  and  fern  that  but  for  its  musical  fall  of  a  few  feet  into  a  pebbly  basin 
its  j)resence  would  be  unnoticed.  The  vegetable  mould  in  the  vicinity  is 
<leep,  loose  and  moist,  and  in  it  numerous  species  find  a  congenial  home. 
I  have  taken  in  this  locality,  in  the  space  of  a  few  yardii,  all  the  large 
helices  found  near  Ottawa,  and  many  of  the  smaller  ones.  The  animal 
of  Z,  inornaius  is  bold  and  very  active,  and  is  colored  various  shades  of 
blue.     Mature  shells  have  an  average  greater  diameter  of  13  mm. 
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Hyallaa  nitida,  MilUer. — This  is  one  of  a  number  of  species  found 
here  which  occur  also  in  Enro|»e,  but  which  are  indigenous  to  America, 
and  not  imported.  In  low-lying  places  it  is  not  uncommon.  The 
woods  near  Billings'  Bridge  aflord  it  in  considerable  numbers  under 
logs  and  driftwood  lying  along  the  outlet  of  Dow's  swamp.  In  July 
1883,  it  was  particularly  abundant  in  com[)ftny  with  Succinea  ovalis  on 
the  verge  of  the  brook  flowing  through  the  beaver  meadow  in  Hull 
but  both  were  absent  on  every  occasion  on  which  T  visit«»d  the  place 
during  the  past  season.  Owing  to  the  moist  nature  of  its  habitat,  it  is 
able  to  venture  abioad  in  the  day  time,  and  I  have  more  than  once 
observed  it  on  warm,  sunny  days  moving  about  actively  early  in  the 
afternoon.  In  common  with  si>ecies  which  occupy  localities  siibject  to 
inundation,  it  is  capable  of  living  some  time  under  water.  Specimens 
kept  forty-eight  hours  m  an  inverted  test  tube,  immersed  in  an  aqua- 
num  and  containing  no  free  air,  were  apparently  lifeless  when  taken 
out,  but  soon  recovered  If  placed  unconfined  in  the  aquarium,  they 
find  their  way  to  the  sides  and  climb  to  the  surface  of  the  water  as 
quickly  as  possible.  //.  idllda  is  the  largest  of  our  ht/adncey  measur- 
ing often  7   mm.  in  diameter  by  4.'^  mm.  in  height. 

Ift/alina  arborea,  Say. — This  occurs  in  hardwood  groves  every- 
where, and  sometimes  in  the  driest  stations  in  open  fields.  Indifler- 
ence  to  its  surroundings  leads  it  to  frequent  even  ]>ine  woods,  which 
other  species  always  avoid.  It  often  burrows  to  a  considerable  depth 
in  the  under  side  of  rotting  logs.  A  few  of  the  shells  found  here  have 
a  greater  diameter  o*"  56  mm.,  but  the  average  of  twenty  specimens  is 
only  51  mm. 

Ifyalina  virilnfa,  Meake.—ljWie  II.  nil'ida^  this  shell  has  a  wide 
distribution  in  Europe  as  well  as  in  America.  It  manife^sts  like  that 
species,  but  not  to  the  same  extent,  a  preference  for  moist  localities, 
and  is  almost  as  common  as  H.  arborea.  It  may  be  (ound  near  the 
city  on  the  left  shore  of  the  Kideau  canal,  immediately  below  the  Bank 
street  bridge.  It  greatly  resembles  //.  arborea,  but  may  be  readily 
distinguished  from  that  species,  when  viewed  from  above  by  the  sudden 
enlargement  and  comparatively  greater  width  of  the  botly  whorl.  It 
is  also  smaller  by  a  little  than  //.  arborea,  seldom  attaining  more  than 
5  ram.  in  greater  diameter,  and  has  one  whorl  les-s. 
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Hyalina  indentata,  Say. — This  species  is  very  rare  here.  I  have 
taken  occasional  specimens  in  Billings*  bush  on  this  side  of  the  Ottawa, 
but  it  is  least  rare  in  Hull,  where  it  occurs  with  Z.  ino/fialus.  The  shell 
is  highly  polished  and  transparent,  and  the  lines  radiating  from  the 
minute  umbilicus  distinguish  it  from  allied  species.  The  largest  speci- 
men taken  measures  4'8  by  4*5  mm.  Those  usually  met  with  are  only 
a  little  smaller. 

Uyalina  hinneyana,  Morse. — Tu  a  letter  to  Mr.  Fletcher,  Mr.  Heron 
stated  that  he  had  found  this  shell  shortly  before  leaving  Ottawa.  It 
has  not,  however,  appeared  in  the  Club  lists,  nor  in  any  list  of  Cana- 
dian shells.  In  looking  over  shells  collected  in  Billings'  bush  I  found 
several  sp^icimens  which  I  thought  at  first  were  immature  //.  viriduU, 
though  remarking  their  difference  in  color.  A  careful  examination  of 
these  shells  and  a  comparison  with  typical  specimens  from  Maine, 
kindly  furnished  by  Mr.  T.  H.  Aldrich,  of  Birmingham,  Ala.,  prove 
them  to  be  //.  hinneyana.  It  is  pellucid  and  polished  like  //.  inden- 
tata, but  has  an  open  umbilicus.  Greater  diameter  3  5,  lesser  3,  height 
1'4  mm. 

Pseudohyalina  minuscula,  Binney. — This  was  recorded  from  Bard- 
ley,  Queliec,  in  the  report  of  the  conchological  branch,  published  in 
Transactions  No.  3  of  this  Club.  I  have  since  taken  only  two  shells, 
but  have  no  note  of  the  locality  where  they  were  obtained.  It  seems 
very  rare.     The  shells  found  have  a  greater  diameter  of  2*6  mm. 

rseudohyalina  exigua,  Stimpson. — In  moss  collected  in  Dow's 
swamp  by  Mr.  Harrington  in  the  fall  of  1883,  this  si>ecies  was  found  in 
considerable  numbere.  I  have  met  with  it  in  Billings*  bush  under  bark 
and  decaying  leaves,  and  in  similar  situations  in  the  hills  northward. 
Many  of  our  smaller  shells  ap|>ear  to  great  advantage  under  the  micro- 
scope, but  in  the  delicacy  and  intricacy  of  its  sculptured  surface  this  is 
}>erhaps  the  most  beautiful  of  all.  It  is  very  minute,  its  greater 
diaraetei  being;  only  2  mm. 

Striatura  milium,  Morse. — Mr.  Heron  records  this  shell  in  a  foot 
note  to  his  paper,  and  he  informs  me  that  he  found  it  in  Billings*  Bush. 
I  have  searched  for  it  there  during  several  years  and  obtained  only 
three  specimens.  In  the  moss  from  Dow*s  Swamp  two  others  wei'e 
found.     It  must  be  regarded  as  very  rare  in  this  vicinity.     Under  the 
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microscope  it  yields  in  beauty  not  even  to  P.  exigii4i.  It  is  even 
smaller  than  that  minute  8|>ecie8,  the  gi^eater  diameter  of  my  largest 
specimen  being  only  1*2  mm. 

Striatura  /errea,  Morse, — The  only  specimen  I  have  found  was 
obtained  in  the  hills  near  the  iron  mines  in  Hull  on  the  16th  Novem- 
ber, 1884,  when  several  other  interesting  discoveries  were  made.  It  is 
a  very  distinct  species  ;  but  to  be  absolutely  certain  of  its  identity,  I 
sent  the  shell  to  Prof.  Morae,  to  whom  I  am  under  many  obligations, 
and  he  returned  it  as  correctly  determined.  Like  S,  milium  it  has 
only  three  volutions,  but  is  less  transparent  and  of  a  dead  steel-grey 
color.     The  specimen  found  measures  2*8  mm.  in  greater  diameter. 

Conulus  /tdvusy  Drap. — This  little  shell  is  very  common  in  moist 
stations  in  shady  woods,  and  sometimes  in  open  pastures,  often  occur- 
ring in  company  with  //.  viridida.  It  is  more  globose  than  any  helix 
found  here  except  Strohila  labi/rinthica,  from  which  it  diffei*s  externally 
in  being  highly  ]>olished.  It  is  subject  to  great  variation  in  size,  the 
greater  diameter  ranging  from  24  to  3*2  mm.  and  the  height  from  1*3 
to  2*8  mm.  Jeffreys  states  that  in  England  specimens  collected  in  dry 
situations  are  much  larger  than  those  found  in  wet  moss,  but  my  largest 
shells  were  taken  in  a  very  wet  station  north  of  Fairy  Lake. 

Gaatrodonta  muUidentcUay  Binney, — Fi'om  a  notice  of  the  fi«^t  ex- 
cursion of  the  Club  to  the  King's  Mountain,  published  in  a  city  news- 
paper, it  appears  that  Mr.  Heron  found  this  shell  there  on  May  22nd, 
1880.  It  seems  a  very  rare  species.  Repeated  and  careful  search  for 
it  was  unsuccessful  until  my  visit  to  the  hills  north  of  Hull  in  Novem- 
ber last,  when  I  obtained  one  specimen  under  a  log  m  a  moist,  well- 
shaded  locality.     It  is  2*7  mm.  in  greater  diameter. 

FattUa  alter nata,  Say, — This  is  the  only  ornamented  species  of 
land  snail  indigenous  to  Eastern  North  America,  U.  variam,  and  the 
banded  variety  of  //.  Itortenns,  bsing  importations  from  the  West 
Indies  and  Europe  respectively.  It  is  the  commonest  of  our  large  species, 
frequenting  the  open  more  than  others,  though  often  found  in  the 
woods,  and  seems  capable  of  enduring  the  driest  situations.  In  the  fall 
it  assembles  in  particularly  large  nambers,  but  is  at  all  times  more  or 
less  gregarious.  In  April,  1883,  I  observed  hundreds  under  flat  rocks 
near  the  old   lime  kilns  in    Rochesterville.     The  marl   beds  east  of 
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Hemlock  I>ake  furnish  it  in  great  abundance.  In  the  spring  the 
Hnimal  secretes  copiously  a  brownish  fluid  which  stains  the  flngci^ 
and  which  probably  is  the  matter  used  to  color  the  brown  p:u*t8  of  the 
shell.  In  captivity  it  is  not  given  to  rambling,  and  if  supplied  with 
food  will  remain  for  days  in  the  same  [)lace.  The  eggs  are  deposited  in 
June  and  July,  and  measure  2*5  by  21  mm.  I  first  noticed  the  young 
early  in  August,  when  they  measured  2  6  mm.  in  greater  diameter. 
They  increased  to  3-8  before  hibernating  in  October.  They  had  then 
and  for  the  following  summer  a  well-marked  keel  at  the  upper  third  of 
the  last  whorl.  Mature  shells  measure  18  5  mm.  in  greater  diameter  by 
16  mm.  in  lesser  diameter,  and  have  an  average  height  of  10  mm. 
They  are  subject  to  considerable  variation  in  elevation  and  depi'ession 
and  in  the  greater  or  less  distinctness  of  the  alternating  color  marks. 

Patula  atrlalellay  Ardh, —T\\\b  is  closely  related  to  the  last  species 
in  form,  structure  and  habits,  but  ap|>eara  to  evince  a  greater  love  for 
the  woods.  The  under  side  of  a  rotting  hardwood  log  is  its  favorite 
resort,  and  in  such  stations  in  Billings*  bush  and  elsewhere  I  have 
taken  it  in  great  numbers  in  late  autumn  and  early  sprang,  and,  in  lesa 
abundance,  during  the  summer.  It  is  usually  light-brown  in  color,  but 
is  sometimes  of  a  reddish  tinge.  Young  shells,  as  in  the  ca-se  of 
P.  altemata,  are  prominently  keeled,  and  some  specimens  ret^xin  this 
peculiarity  to  maturity.  The  average  greater  diameter  is  5  mm.,  but 
some  specimens  found  measure  6*5  mm. 

Plartogyra  asterUcuSy  Morse. —  Mr.  Harrington  found  this  shell  in 
moss  gathered  in  Dow's  swamp  in  1883,  and  it  wjis  recorde  1  from 
Ottawa  for  the  fii*st  time  in  Transactions  No.  5  of  the  Club.  I  find  it 
also  among  shells  collected  in  Eardley  in  1881.  It  does  not  appear  to  l»e 
uncommon  in  moss  in  moist,  well -shaded  localities.  Although  less  than 
two  millimetres  in  greater  diameter  (its  exact  measurement  is  18)  it  is 
easily  distinguishable  from  other  minute  species  by  the  numerous  thin 
laminae  projecting  at  short  intervals  from  the  body  whorl  and  giving 
the  shell  the  appearance  of  an  asterisk,  after  which  it  is  very  appro- 
priately named. 

Ilellcodiscus  hnecUus,  Say. — This  beautiful  little  shell  is  not  un- 
common in  rich  woods  under  moss  and  fallen  trees,  but  does  not  occur 
anywhere  in  great  numbers.      Billings*  bush  or  Dow's  swamp  may  be 
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depended  upon  to  famish  a  dozen  specimens  any  summer  afternoon. 
The  animal  is  long  and  slender,  of  a  whitish  color  and  very  timid. 
Greater  diameter  3*3,  height  1*4  ram. 

Stroh'da  labi/rinthica,  Sai/. — The  normal  form  of  this  shell  resem- 
bles C,  fulvics  in  size  and  color,  but  its  surface  is  strongly  marked  with 
raised  lines  of  growth,  and  the  aperture  armed  with  six  ribs,  three  of 
which  are  thickly  set  with  sharp  projections  pointing  outward.  The 
yielding  tissues  of  the  animal  pass  over  these  without  catching,  but  an 
intruding  insect  or  other  enemy  would  find  his  progress  effectually  barred 
by  them.  The  color  of  the  shells  is  genei-ally  brown,  but  [  have  found 
several  examples  which  ai*e  of  a  chalky  white.  These  albinos  were  taken 
living  under  troughs  used  in  catching  sap  in  a  grove  of  sugar  maples 
in  Hull.  A  favorite  station  for  this  shell  is  in  mossy  crevices  in 
rocks,  where  it  is  sometimes  found  in  large  numbers.  From  between 
ledges  in  Brigham's  quarry  I  have  taken  it  in  great  abundance. 
Greater  diameter  2  4,  height  2  mm. 

Stenolrenia  vwnoaoii,  RacketL — This  8i>ecies,  which  was  first  de- 
scribed from  Cajiada,  belongs  to  a  small  group  of  distinctively  American 
shells.  It  is  common  here  in  or  near  woods,  and  often  in  very  dry 
stations,  but  nowhei-e  do  more  than  a  few  occur  together.  While  it 
loves  company  it  seems  always  satisfied  with  one  or  at  most  two  com- 
panions. Its  constant  occurrence  in  twos  and  threes  under  the  one  log 
or  stone  is  |)erliaps  something  more  than  a  mere  coincidence.  It 
varies  considerably  in  elevation  and  slightly  in  diameter.  I  have  not 
found  any  whose  gretitcr  diameter  is  less  than  9  or  more  than  Vl  mm. 
The  umbilicus  in  some  .s]>ecimens  is  wills  and  o))en,  and  in  others  from 
the  same  localities  is  so  narrow  as  to  be  concealed  by  the  reflection  of 
the  peristome.  This  latter  form  has  been  called  var.  fraterna,  but  it  is 
not,  I  think,  deserving  of  recognition  even  as  a  variety.  On  the  other 
band,  the  small,  globose  form  termed  var.  leai'iy  which  is  never  found 
here,  though  common  in  the  Manitoulin  Islands,  seems  to  me  clearly 
entitled  to  stxjcific  rank.  The  young  of  S.  monodon  have  a  simple  lip, 
are  brown  in  color,  strongly  keele^U  and  always  covered  with  a  velvety 
growth  of  huir-like  projections.  With  age  the  lip  thickens  and  l)ecomes 
reflecteil,  one  tooth  is  formed  on  the  labium  and  another  within  the 
aperture  l)etween  the  np|>er  and  lower  walls  of  the  last  whorl.     Lastly, 
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the  shell  looses  its  keel  and  hirsute  coat  and  becomes  smooth  and 
^sometimes  polished.  The  change  thus  produced  between  immature  and 
mature  shells  is  so  great  that  it  is  at  iii-st  diiHcult  to  realize  that  they 
^re  not  altogether  different  species. 

Mesodon  aiholabris,  Say.  —  This  our  largest,  and  thongh  not  in 
-point  of  numbers,  our  commonest  land  snail,  is,  on  account  of  its  size 
-and  color,  the  one  most  frequently  noticed  by  an  ordinary  observer. 
Dead  shells  are  often  seen  washed  out  by  the  rains  from  hillsides  or 
iying  in  strong  contrast  with  the  blackened  soil  in  the  woods  where 
£res  have  passed.  Still,  outside  of  a  few  localities  I  know  of  no  place 
where  an  afternoon's  diligent  search  would  be  rewarded  with  more  than 
a  dozen  living  and  mature  specimens.  The  marl  beds  east  of  Hemlock 
Lake  can  I  find  be  always  relied  on  to  furnish  this  species  in  quantity. 
It  would  be  hard  to  imagine  conditions  more  favorable,  the  marl  not 
only  holding  moisture  well  and  pr^ucing  grasses  and  mosses  which, 
in  growth  or  decay,  afford  rich  supplies  of  food,  but  also  furnishing  in 
abundance,  in  what  has  once  done  duty  for  the  same  purpose,  the  very 
•material  requii*ed  for  th*)  formation  of  shells.  Another  place  where  I 
•found  i/.  albolahris  common  in  the  summer  of  1883,  is  a  ravine  in  Hull, 
lying  northward  about  a  quarter  of  a  mile  from  the  house  built  and 
formerly  occupied  by  Mr.  Lindsay  Russell.  This  locality,  however, 
•though  visited  often,  afforded  me  very  few  shells  during  the  past  sea- 
i3on,  when  my  best  find  was  made  in  an  open  pasture  near  the  magne- 
«ian  limestone  quarries  in  Nepean. 

M.  albolabris  varies  in  greater  diameter  from  20*5  mm.  to  30*25 
mm.,  representing  in  cubical  capacity  a  ratio  of  I  to  3|.  These  are  ex- 
tremes, and  though  numerous  examples  approaching  either  limit  may 
be  found,  the  average  size  is  nearer  the  maximum.  The  great  majority 
vary  between  24  and  28  mm.,  and  fifty  shells  measured  give  a  mean 
greater  diameter  of  26*2  mm.  Very  large  or  very  small  shells  seem 
•confined  to  no  particular  locality,  but  occur  indifferently  in  all. 

The  fehell  of  this  species  although  sometimes  of  a  light  greenish 
•color,  is  usually  of  a  beautiful  russet.  The  lip,  broad  and  white  in  old 
specimens,  is  in  the  young  comparatively  narrow,  and  quite  often  of  a 
<lelicate  rosy  tint,  which  tmfortunately  soon  fades  in  the  cabinet  The 
animal  is  generally  of  a  pale  grey  color  darkening  towards  the  head. 
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Of  a  number  kept  in  my  garden  last  summer  I  found  the  eggs  of  only 
one,  which  were  in  a  cluster  loosely  adhering  to  one  another  and  buried 
half  an  inch  l)eneath  the  surface  of  the  mould.  They  were  thirty-eight 
in  number  and  measured  approximately  3  by  3  5  mm.  In  twelve  days 
after  their  discovery  (which  was  made  on  June  4th)  some,  and  in  fifteen 
days  all,  had  left  the  eggs,  and  had  well  fonned  but  very  thin  shells  of 
somewhat  less  than  one  and  a-half  whorls.  They  had  added  nearly  two 
whorls  by  the  first  week  in  October  when,  with  their  parents,  they 
went  into  winter  quarters,  the  old  shells  burying  themselves  in  the 
mould  and  the  young  in  moss,  which  had  been  kept  as  a  preserve  for 
minute  s})ecies. 

While  neither  this  nor  any  other  species  found  in  this  country 
serves  as  an  article  of  human  food — though  H,  naperaci  is  said  to  have 
been  imported  into  California  for  that  purpose,  I  know  of  an  instance  in 
which  J/,  alholtihris  was  used  as  a  i-emedy  for  tubercular  consumption, 
but  not  with  the  i*esult  desired. 

Mesodon  thyroides,  Say. — This  tine  shell  does  not  seem  to  occur  in 
the  immediate  \'icinity  of  Ottawa,  but  forty  miles  to  the  south-east,  at 
Casselman,  it  was  found  in  considerable  numbers  by  Mr.  Harrington  on 
the  2l8t  of  August  last.  This  is  the  fii-st  record  of  its  occurrence  in 
Central  Canada,  and  I  can  find  no  evidence  of  its  having  been  ever 
taken  in  Quebec.  Near  Toronto,  Dr.  Brodie  informs  me,  it  is  not  un- 
common. It  is  a  smaller  and  moi^e  elegantly  formed  shell  than  M, 
cdholahrisj  and  differs  otherwise  in  having,  like  M.  sayiiy  a  narrow  lip, 
an  open  umbilicus  and  a  tooth  on  the  parietal  wall.  A  vanety  of  M. 
(dbclabriSy  has  also  a  loothed  labium,  but  it  does  not  occur  here,  nor 
even  so  far  as  I  can  learn,  in  Western  Canada,  though  it  might  be  ex- 
l>ected  there,  as  it  is  found  in  Michigan.  J/,  thyroides  is  more  elevated 
than  M,  sayii,  and  is  larger  than  any  of  that  si)ecies  found  here,  the 
average  gi^eater  diameter  of  the  five  examples  I  received  from  Mr.  Har- 
rington being  23  2  mm.  It  also  diflfera  from  that  shell  in  having  a  nar- 
rower umbilicus,  and  in  wanting  the  tooth  on  the  lower  margin  of  the 
peristome. 

Meaodoii  snyiiy  Binney. — Although  generally  considered  a  rai'e 
species,  here  in  certain  localities  at  least,  it  is  not  altogether  uncommon. 
Unlike  Mr.  Heron,  I  have  not  been  successful  in  finding  it  alive  on  the 
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Ontario  side  of  the  Ottawa,  though  I  have  some&imes  found  dead 
shells.  The  nearest  station  to  Ottawa  where  I  have  met  with  it  is  in 
Hull,  on  the  northeily  slopes  of  the  hill  beyond  the  Aylraer  road  toll- 
gate.  A  visit  to  this  locality  is  usually  rewarded  with  two  or  three 
mature  living  examples.  Young  shells  are  not  nearly  so  rare.  I  took 
eleven  in  the  afternoon  of  the  26th  of  April,  1884.  They  were  from  13 
to  16  mm.  in  diameter.  Previously  1  used  to  leave  immature  shells  of 
this,  as  of  oilier  8i)ecie8,  where  I  found  them,  but  having  learned  that 
helices  were  easily  reared,  determined  to  try  the  exj>eriment  with  theso 
young  J/.  saijU.  I  placed  them  with  mature  shells  of  the  same  and 
other  si)ecies  in  a  glass-covered  box,  half  filled  with  rich  loose  mould, 
moss  and  withered  leaves  well  moistened  ;  and  kept  them  plentifully 
supplied  with  food  in  the  form  of  lettuce,  cabbage  and  flour  paste,  all  of 
which  they  appeared  to  relish  exceedingly.  They  grew  rajndly,  and  by 
the  1st  of  July  had  begun  to  fonn  a  thick  peristome.  The  tooth  on  the 
basal  margin  did  not  appear  for  some  time.  Still  later  the  tooth  on 
the  parietal  wall  was  formed,  a  thin  ti-anspai-ent  film  at  fii-st,  increasing 
in  thickness  and  diminishing  in  length  and  breath  as  layer  after  lajer 
was  day  by  day  deposited  by  the  little  artificer  with  as  much  precision 
as  if  the  highest  intelligence  directed  its  operations.  By  September  Ist^ 
the  shells  v/ei*e  all  fully  formed,  but  quite  thin.  The  addition  made  in 
captivity  is  lighter  in  color  than  the  portion  formed  previously.  It 
consists  in  no  case  of  more  than  a  whorl,  but  as  this  is  the  last  and 
largest  it  increases  the  diameter  of  the  shell  more  than  a  third  and 
brings  it  to  from  19  to  21-3  mm. 

Whether  from  eggs  deposited  by  these  or  the  older  specim«»ns  I 
cannot  tell,  but  early  in  August  I  first  noticed  in  the  box  a  number  of 
young  shells  a  little  more  than  two  millimetres  in  diameter.  They 
appeared  to  grow  but  slowly,  yet  by  November  had  inci-eased  fully  a 
whorl.  On  the  16tli  of  that  month,  while  collecting  in  the  Laurentides, 
I  found  hibernating  a  dozen  or  more  immature  J/,  sayii  precisely  like 
those  I  had  taken  near  the  city  the  previous  April.  The  linee  of 
accretion  formed  immediately  before  hibernation  were  of  a  i^eddish  colour. 
Between  this  dark  band  and  apex,  another  band  less  prominent  is  distin- 
guishable at  the  point  reached  in  one  season  Ly  the  shells  I  had  reared 
from  the  egg.     From  these  facts  I  infer  that  M,  sayii  attains  maturity  in 
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two  yeai*s.  J/.  aJbolab'is  appears  to  mature  in  the  same  period.  In 
every  specimen  I  find  on  the  body  whorls,  about  one  whorl  from  the 
aperture,  lines  of  growth  thicker  or  darker  than  the  rest,  and  about 
two  and  a  half  whorls  from  the  apex  a  second  and  fainter  series  of  dark 
lines.  Besides  these  hibernution  marks  thei*e  are  other  irregularities  less 
prominent,  which  indicate  dry  periods  in  summer,  when  the  animal  was 
obliged  to  remain  inactive  and  growth  was  retarded.  When  the  sign 
of  hibernation  in  the  boily  whorl  is  preceded,  as  it  sometimes  is,  at  a  dis- 
tance of  four  or  ^vxi  millimeters  by  a  mark  less  distinct,  it  may  bo 
inferred  that  the  autumn  of  the  second  year  of  the  shelPs  life  was  cold 
and  that  the  animal  went  early  into  winter  quartei-s,  but  fine  weather 
following,  it  came  forth  again  and  was  able  to  grow  a  little  before  the 
cold  came  to  stay. 

Although  the  u^esodons  attain  their  full  size  in  two  years,  the 
shell  at  the  end  of  that  time  is  quite  thin.  The  occrrence  of  thick  and 
thin  shells  in  the  same  locality  is  due  to  the  fact  that  some  are  oM  and 
others  young. 

Vallonid  pulcheJla,  Milller. — Thus  is  another  of  the  helices  found 
here  which  has  a  distiibuiion  both  in  America  and  Europe.  It  is  also 
said,  like  C,  fulcics^  to  inhabit  Siberia  and  the  Azores,  and  has  accord- 
ingly not  only  a  circumpolar  range  in  three  continents,  but  extends  well 
to  the  south  in  a  fourth.  It  is  one  of  the  smallest  of  helices;,  measur- 
ing only  from  2  to  2  5  mm.  in  diameter.  Although  so  small,  its  penrly 
whiteness  renders  it  easily  discernahle,  and  it  may  be  found  in  quan- 
tity almost  anywhere  here,  under  logs  and  stones  near  springs  or  the 
margins  of  streams.  It  manifests  an  especial  preference  for  wet  sta- 
tions and  is  moie  common  by  far  in  open  fields  thun  in  the  woods. 
The  animal  is  milk  white  in  color,  in  part  tinged  with  yellow,  an^  is 
very  timid.  The  slightest  jar  or  movement  made  ne«r  by  causes  it  to 
withdraw  within  its  shell.  The  observer  who  places  it  on  a  slide  nnA 
awaits  its  exit  needs  to  be  the  i>ossessor  of  great  patience,  but  he  will 
not  be  unrewarded  for  his  pains  though  the  little  habitant  refusi-.s  to 
come  ^orlh.  The  shell  itself  is  a  beautiful  ohjt^ct  under  the  microscope, 
and  is  sufficiently  transparent  to  permit  the  beating  of  the  animaTs 
heart  to  be  distinctly  seen  within  it. 

Pu^tum  minutissimum,   Lea, — 1  his  is   one  of  the  smallest  land 
shells  known,  and  if,  as  some  think,  identical  with   /*.  pygmceum  of 
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Europe,  also  one  of  tJie  most  widely  distributed.  West  of  Billings' 
bridge  it  is  not  rare,  but  on  accouut  of  its  extreme  minuteness  is  very 
hard  to  find.  I  have  also  obtained  it  in  Hull,  but  on  either  side  of  the 
Ottawa  it  occui-s  only  in  moist,  but  not  wet,  places,  in  hardwood  groves. 
The  greater  diametsr  of  the  lai-gest  shell  found  here  is  11  mm.,  height 
0  6  mm. 

Vitrina  Umpida,  Goidd. — Large  numbers  of  this  beautiful  shell 
:assemble  together  in  the  fall,  and  continuing  together  during  the 
winter  and  for  some  time  in  the  spring,  then  disperse.  Late  in 
October,  1881,  it  was  particularly  abundant  under  wet  leaver  and 
grass  in  the  upper  end  of  the  Hull  beaver  meadow.  As  might 
be  inferred  from  its  northern  range,  it  is  very  hardy,  being  excelled 
in  this  respect  not  even  by  the  limaces.  On  >iovember  IGtb, 
1S84,  I  noted  great  numbers  in  Brigham's  pasture,  Hull,  under 
cedar  logs  in  light,  sandy  loam.  Although  the  ground  was  covered 
with  snow  and  frozen  for  some  distance  on  each  side,  under  the 
logs  the  shells  were  all  moving  about  among  numerous  clusters  of 
eggs  apparently  not  long  dejiosited,  and  numbering  from  eight .  to 
twenty-three,  in  each  cluster  that  1  counted.  The  large  clusters 
seemed  too  bulky  to  ba  the  produce  of  a  single  individual,  but  as  the 
eggs  ai-e  not  fully  inflated  when  in  the  body  of  the  animal  they  then 
i-equire  much  less  space  than  that  which  they  occupy  when  deposited.  The 
eggs,  less  opaque  than  those  of  the  /lelices,  and  less  transparent  than 
those  of  the  limaceSy  measure  1*4  by  1*1  mm.  The  shell  itself  has 
usually  a  greater  diameter  of  6  mm.,  but  often  reaches  7  mm.  Shells 
from  Hull  much  exceed  in  size  those-  found  on  the  Ontaiio  side  of  the 
Ottawa.  The  whole  internal  economy  of  this  species  may  be  viewed 
through  its  transparent  shell.  The  heart  of  one  specimen  was  observed 
do  beat  130  times  a  minute. 

Limax  agreatia,  L. — The  presence  of  this  mollusk  here  could  scarcely 
have  passed  unnoticed  by  Mr.  Heron,  who  recorded  many  very  rare 
8i)ecies.  For  my  own  part,  I  did  not  find  it  until  1882,  when  I  met 
uith  a  single  specimen  within  the  city  limits.  In  the  same  locality,  in 
the  following  year  and  since,  it  has  been  very  abandant.  It  is  an  im- 
jK)rted  species,  its  advent  here,  I  am  iLclined  to  think,  being  quite 
recent.  It  is  marvellously-  prolific:  the  eggs  observed  under  a  strip  of 
board  last  October  literally  covered   the  ground.     They  ai*e  pellucid, 
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nearly  spherical,  and  2*3  mm.  in  diameter.  Leuoh,  a  German,  is 
qaoted  by  Jeffreys  as  saying  that  a  pair  of  these  slugs  have  been 
known  to  lay  776  eggs.  Some  of  them  were  dried  eight  times  succes- 
sively in  a  furnace  and  yet  produced  young.  A  number  of  this  species 
placed  in  captivity  early  in  November  have  been  active  all  winter, 
although  the  storeroom  in  which  I  have  kept  them  is  often  very  cold, 
and  their  eggs  have  continued  to  be  deposited  apparently  without  inter- 
mission. As  an  instance  of  this  hardiness  of  t;he  moUusk,  I  may  men- 
tion that  one  morning  in  January  when  the  temperature  of  the  room 
was  34**  Far.,  or  only  two  degrees  above  freezing  point,  I  found  a  pair  in 
coitu  on  the  under  surface  of  the  glass  cover  of  the  box.  On  very  cold 
days  they  remain  contracted  on  the  earth  under  a  piece  of  basswood 
log,  while  the  native  species  kept  with  them — L.  canipestins,  under  the 
same  circumstances,  cling  to  the  log  itself.  L.  agrestis  attains  a  length 
of  55  mm.  when  fully  extended,  and  is  subject  to  great  variation  ia 
color.  Flesh  tints  prevail  in  the  young,  but  in  about  fifty  per  cent,  of 
the  specimens  observed  they  become  in  time  replaced  ou  the  back  and 
sides  by  dark  blotches,  more  or  less  numerous,  i-e^ultiug  sometimes  in 
producing  examples  of  a  deep  brown  color.  The  rudimencary  shell 
may  be  found  beneath  the  posterior  part  of  the  mantle. 

Limax  campestris,  Binnet/, — This  is  the  species  commonly  met  with 
in  moist  places  in  woods  or  open  fields  or  along  the  banks  of  rivers — 
everywhere  except  on  sandy  soil.  It  is  less  than  half  the  size  of  L, 
agrestis — 27  mm.  being  about  the  average  length — and  is  not  so  com- 
mon in  gardens  as  that  si)ecies.  I  have  found  the  two  together  only  in 
one  station,  near  McKay's  Bay,  New  Edinburgh.  At  any  period  of 
their  growth,  even  when  of  the  same  size,  the  two  species  are  easily  dis- 
tinguishable by  the  usually  lighter  color,  and  greater  opacity  and  ap- 
parent solidity  of  the  foi-eigner.  The  foot  of  the  native  species  also 
presents  a  more  marked  conti-ast  between  its  centre  and  sides.  While 
the  mollusk  is  at  rest  the  centre  of  the  foot  is  bluish  and  semi-trans- 
parent, but  when  it  begins  to  move,  the  muscles  contracting  form  an 
opaque  siK)t  which  advances  towards  the  head  and  is  quickly  followed 
by  another  and  another,  presenting  the  appearance  of  a  miniature 
torrent  rushing  with  great  rapidity  from  the  posterior  to  the  anterior 
end  of  the  foot. 


Digitized  by  CjOOQIC 


224 

If  either  L.  camj^estrU  or  L.  agrwlis  is  s  ispen Jed  iu  the  aquarium 
on  a  sheet  of  glass  or  other  convenient  support,  it  will  descend  by 
means  of  a  thread  of  mucus  to  the  bottom,  and  making  its  way  across 
it  and  up  the  sides,  re.sts  only  when  its  breathing  pore  has  been  brought 
above  the  surface  of  the  water.  Jn  its  progress  the  tentacles  ai'e  almost 
wholly  withdi-awn  within  the  head,  and  vision,  which  must  be  dim  at 
best,  becomes  impossible. 

Tehennoiyliorus  carolinensiSj  Boac. — This  large  slug  is  not  uncom- 
mon in  this  vicinity  inside  the  loosening  bark  of  decaying  tiees  and  in 
rotting  logs.  On  the  Olnb's  excursion  last  July  to  the  Chats,  it  was 
observed  in  abundance  in  the  woods  near  Mohr's  wharf  under  the  bark 
of  old  beech  and  elm  stumps.  It  is  very  variable  in  color,  some 
specimens  being  of  a  uniform  yellowish  tinge,  othera  with  dusky  spots 
si)rinkled  over  the  mantle  usually  in  groups  of  two  or  three  longitudinal 
rows.  My  largest  alcoholic  specimen  is  34  mm.  in  length,  13  in  height 
and  12  in  diameter.  When  extended  it  would  be  from  80  to  100  mm. 
long. 

Fernssacia  suhcylindricay  L.  {Bulitnua  lubrlcuSf  GoufJ.) — Mr. 
Heron  states  that  this  shell  is  found  in  great  numbers  six  miles  from 
Ottawa  along  the  line  of  the  St.  L.  &  O.  Ry.  Near  the  city  it  is  not, 
to  my  knowledge,  so  abundant,  though  still  far  from  rare.  I  have  found 
it  most  plentiful  in  u  rocky  field  in  New  Edinburgh,  lying  beyond  and 
to  the  left  of  the  main  entrance  to  Rideau  Hall,  and  solitary  specimens 
5\nll  be  met  with  in  the  woods  everywhere.  The  only  two  shells  found 
in  Hull  on  November  16th  differ  very  much  from  those  usually  occur 
ring.  Measurements  of  what  may  be  called  the  typical  form  give  an 
average  length  of  6  mm.,  diameter  2*5.  The  Hull  shells  measure  6*8 
by  2.3  mm.  Although  the  diameter  is  only  0.2  mm.  less,  yet  as  the 
shells  are  longer  than  the  type,  thoy  appear  much  more  slender.  It 
remains  to  le  determined  whether  these  two  shells  represent  mertly 
accidental  variations  or  a  fixed  variety  peculiar  to  the  T^aurentides. 
They  were  hibernating  when  found  and  had  formed  their  winter 
epiphragm  which  is  altogether  different  from  the  thin  trans)»arent 
membrane  used  during  aestivation.  It  is  thick,  strong  and  calcareous, 
like  that  formed  for  winter  use  by  Helix  pomaiia  of  Europe.  None 
other  of  our  indigenous  shells,  nor  even   those   which  are  common  to 
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America  aiid  Europe,  as  Ilyidlna  nilidaf  Vallonia  pulcJidla  or  Tachea 
hortenals,  forai  a  calcareous  epi|)hragni  before  hibernation,  but  I  have 
observed  a  similar  structure  in  Aglaiajidelis  from  British  Columbia. 

Pupa  peniodon,  Say, — In  moss  and  around  the  roots  of  ferns  and 
grasses  this  little  shell  may  bo  found  here  rather  abundant.  I  once 
took  a  large  number  in  company  with  other  pupas  and  many  of  the 
smaller  helices,  in  tne  lavine  at  Upper  Ciielsea  below  tlie  ruins  of  the 
old  mill.  It  i-j  smxHer  than  any  pupa  found  here,  being  only  two  mm, 
in  length  bygone  in  diameter.  The  name  pentodon  is  somewhat  mis- 
leading, inasmuch  as  the  shell  has  very  frequently  as  many  as  nine 
teeth,  tbough^only  five  are  prominent. 

Pupa  arfui/era,  Say. — Although  now  added  to  our  list  for  the  first 
time,  this  species  does  not  appear  to  be  rare.  My  first  specimens  wei'e 
taken  in  July,M8S4,  near  the  Hull  abutment  of  the  Pacific  Railway 
bridge  over  the  Ottawa.  Previously,  however,  on  the  Gth  October,  I8i*2, 
^\Q  specimens  had  been  found  by  Mr.  Harrington  on  the  cliffs  above 
the  Queen*s  Wharf  in  this  city.  It  seems  to  manifest  a  pi'eference  for 
rocky  situations.  It  is  the  largest  pupa  found  here.  If  the  measure- 
ments — 1§  by  2^  mm. — given  by  Binney  and  Bland  in  their  mono« 
graph  and  repeated  in  Gould's  Invetebrates  of  Massachusetts,  are  cor- 
rect, this  species  does  not  here  attain  the  size  it  reaches  in  the  United 
States. %  Of  the  eighteen  or  twenty  specimens  taken  at  Hull  the  largest 
is  only  4  mm.  in  length  and  the  majority  are  only  36  mm.  The  dig- 
parity  is  still  greater  in  diameter,  which  in  our  shells  is  not  more  in 
any  case  than  2  mm. 

Fapi  contracla.  Say. — This  is  our  commonest  species.  It  occurs 
in  moist  situations  under  leaves  and  stones  in  woods  and  low  pastures. 
One  corner  of  the  field  on  the  oj)])Osite  side  of  the  railway  from  Dow'a 
Swamp  is  very  wet  during  the  six  months  that  the  water  remains  in 
the  canal  near  by.  A  number  of  cedar  logs  are  in  this  corner,  and  un- 
der them  /*.  co.itracH  may  hi  always  obtained  in  abundance,  accom- 
panied by  Valio  liu  pulchella  and  Carychium  exu/uuni.  All  three  are 
very  minute  shells,  but  owing  to  their  color  easy  to  find.  This  pupa  is 
very  much  smaller  than  an/i//era  and  considerably  larger  i\mn  pentodon 
being  2  5  m  n.  in  length  by  1*3  in  diameter.  It  h:is  three  and  often 
four  teeth,  that  on  the  transverse  lip  being  very  large  and  prominent* 
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Pvpa  corticaria,  Say. — Tn  a  letter  to  me  M*-.  Heron  states  that 
this  shell  is  common  in  Billings'  Bush  under  logs  and  bark  and  in  moss 
at  the  foot  of  trees  ;  but  I  have  succeeded  in  finding  only  u  few 
specimens.  Several,  however,  were  found  in  the  moss  collected  in 
Dow*8  Swamp  by  Mr.  Harrington.  It  resembles  penUxlon,  but  is 
longer  and  more  slender  and  has  only  one  or  at  most  two  teetli.  The 
number  and  arrangement  of  the  teeth  render  it  quite  easy  to  determine 
the  identity  of  these  small  shells. 

Vertigo  gouUliiy  Bimiey. — The  vertijoi  are  still  moi^  minute  tlian 
the  pupaSf  but  the  chief  difference  between  the  two  genera  is  in  the 
structure  of  the  animals.  In  vertigo  the  lower  tentacles  are  wanting, 
while  in  pupa  they  are,  though  short,  always  present.  V.  gouldii  is  not 
rare.  I  have  found  it  sparsely  distributed  in  a  number  of  localities  and  in 
abundance  in  one.  This  is  on  the  left  bank  of  Brigham*s  creek,  at  the 
head  of  the  raj«ids,  below  Washburn's  axe  factory.  An  embankment 
has  been  constructed  from  the  i-ailway  to  the  creek,  and  under  and 
on  the  sides  of  the  stones  that  lie  on  the  grass  near  the  shore  this 
species  is  sometimes  so  common  that  I  have  collected  thirty  or  forty 
there  in  the  coui'se  of  half  an  hour.  On  other  occasions  I  have  been 
unable  to  obtain  more  than  two  or  three  specimens.  Unlike  our  )mpas 
and  like  our  other  vertigos,  one  excepted,  this  species  is  of  a  brownish 
color.  Binney  (Gould's  Invt,  2nd  Ed.,  440)  gives  the  number  of  whorls 
as  "  rather  more  than  four."  One  shell  has  fully  five,  but  otnerwise 
agrees  with  the  tyi>e.     Its  length  is  1*9  mm.,  diameter  I  mm. 

Vertigo  bollesiarvx,  Morse. — Like  Striatura  Jerrea,  this  rare  shell  is 
now  recorded  from  Canada  for  the  first  time.  The  only  s[>ecimen 
obtained  I  found  in  the  hills  near  Ironsides.  I  took  it  for  pupa  jyeiito- 
iloHf  but  jKirceiving  differences  with  a  lens,  placed  it  under  the  micro- 
scofie,  when  its  identity  with  V.  boUesiana,  to  my  gi^eat  joy,  at  once 
became  apparent.  Prof.  Morse,  to  whom  I  sent  it  for  examination,  has 
returned  it  as  this  8[>ecies.  V.  boUeaiana  resembles  V.  gouldii  in  the 
number  and  arrangement  of  the  teeth,  and  P.  jjentotlon  in  color.  It 
has,  howewer,  only  four  whorls,  and  is  smaller  than  even  the  former 
species.  My  specimen  is  1*G  mm.  in  length  and  1  mm.  in  diameter. 
The  diameter  given  by  Morse,  j^^  of  an  inch,  is  a  little  less. 

Vertigo  ovata.  Sag — Is  our  commonest  species.  In  moss  from 
Dow's  swamp  it  was  very  abundant,  and  I  have  taken  it  in  gi*eat  num- 
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bers  under  cedar  logs  in  wet  stations  in  the  Hull  beaver  nioadow.  It 
has  two  teeth  on  the  transvei-se  lip,  while  the  species  above  mentioned 
hav«  only  one.  (Compared  with  this,  V,  hollesiana  is  very  small,  and 
V.  gouUlii  very  slender.  Its  measurements  are,  length,  2  mm.; 
diameter,  1*2  mm.  In  Binney  and  Bland's  monograph  its  size  is  given 
as  much  lai^er — 3  mm.  by  15,  and  in  Gould's  Invertebrates  as  slightly 
shorter  and  much  less  ventricose — "three-fortieths  of  an  inch"  by  **one- 
twenty-fifth  of  an  inch,"  or,  expressed  approximately  in  millimeters,. 
1-88  by  1. 

Vertigo  milium,  Gould. — This  species  is  still  more  minute  than- 
any  yet  referred  to.  It  was  first  recorded  from  Canada  in  the  reiM)rt  of 
the  conchological  branch  of  this  Club  in  1 882,  from  a  single  specimen 
which  I  found  in  Billings*  bush.  I  have  since  taken  a  few  in  the  same 
locality,  but  none  elsewhere.  It  seems  to  prefer  the  edges  of  bits  of 
maple  and  elm  bark.  I  have  no  doubt  that  it  is  not  uncommon,  but 
its  extreme  minuteness  makes  it  hard  to  find.  In  fact  it  is  by  gather- 
ing pieces  of  bark  and  holding  them  up  to  the  sun  so  as  to  catch  the 
reflection  of  light  on  the  polished  shell  that  I  have  been  able  to  pro- 
cure specimens.  Still  it  is  not,  at  least  here,  as  small  as  stated  by  the 
text  writers.  The  length  of  the  shells  I  have  found  is  II  ram.,  and 
the  diameter  07  mm.  In  the  description  given  in  Binney  and  Bland 
its  length  is  given  as  0*8  ram.;  diameter,  06.  In  all  other  respects  our 
shell  agrees  with  their  description  and  the  much  batter  tigui-es  given  in 
Morse  and  Gould. 

Vertigo  simplex,  Gould. — Though  larger,  and  therefore  not  so  hai*d 
to  find  as  V.  milium,  this  shell  is  almost  as  rare.  I  have  taken  solitary 
specimens  in  Billings'  bash,  in  Hull,  and  in  a  grove  of  young  maples 
near  Beech  wood,  but  never  met  with  a  number  at  one  time.  It  has. 
more  whorls  than  our  other  s{)ecies,  and  tho  a{)ertnre  differs  also  in 
being  wholly  unarmed  with  teeth.  Here  again  ray  measurements  differ 
from  those  I  find  given  elsewhere.  Mature  shells  of  V.  simplex  found 
here  attain,  and  sometimes  slightly  exceed  a  length,  of  2  mm.,  while 
the  diameter  varies  from  1  to  1*1  mm.  According  to  the  authors  of 
the  SmitLsonian  monograph  its  length  is  1*6  mm.,  breadth  08  mm. 

Succinea  ovalis,  Gould, — This,  the  most  beautifid  of  our  amber 
shells,  is  by  far  the  commonest  of  the  three  species  found  hei-e.     It  de- 
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lights  to  Jive  ia  tlie  iinin3Jiate  vicinity  of  water,  bat  it  is  not,  as  some 
think,  amphibious.  If  placed  in  an  aquarium  it  lies  motionless  on  the 
bottom  for  a  tim8  and  then  tries  to  reach  the  sides  of  the  glass  and 
climb  above  the  water.  Oa  old  logs  in  wet  places  it  is  often  very 
common.  In  Nepean  Biy,  just  bayond  the  Union  Station,  a  great 
many  large  pieces  of  boom  timber  were  lying  in  1883,  and  doubtless 
from  many  years  previous ;  and  on  this  timber,  just  above  the  water 
line,  in  July  and  August  of  that  year  I  observed  S.  ovxlis  in  countless 
thousands  of  every  size.  They  were  conspicuously  absent  from  sticks  of 
square  timber  cut  the  preceding  winter,  and  on  which  the  aU^(B  on 
which  they  feed  had  not  then  l>egun  to  grow.  This  locality  is 
now  almost  completely  destroyed,  having  r  been  filled  in  with  refuse 
from  the  mills,  and  in  1884  afforded  me  neither  this  shell  nor  that 
which  I  chiefly  sought  there — Sphneriuin  truncatum,  Linsley, — a  species 
I  have  not  found  elsewhere.  The  muddy  banks  of  tha  brook  in  the 
Hull  beaver  meadow  are  the  most  proliflc  collecting  ground  for  S, 
ovalis  in  this  vicinity,  and  the  shells  found  there  are  large  and  of  a 
rich  amber  color.  When  collecting  there  in  1883,  Mr.  Harrington, 
who  was  beating  for  insects  in  alders  along  the  brook,  was  surprised 
to  find  in  his  net  a  number  of  young  shells  of  this  spacies,  which 
had  climbed  the  alders  to  a  height  of  ten  feet. 

On  June  1st,  1884,  I  observed  this  shell  in  considerable  numbers 
— many  in  cottu — on  moss  in  a  swamp  near  Sparks*  Mills.  They  were 
slightly  smaller  than  the  Hull  shells,  which  average  11*5  mm.  in  length 
by  G  mm.  in  diameter.  Near  the  same  place,  but  on  the  banks  of  the 
Ottawa  I  tound  later  in  the  same  year  two  remarkably  large  shells, 
which  I  refer  to  this  species.  The  larger  nieasni*es  17*6  by  8-5  ram  ^ 
and  the  smaller  15*3  by  8  mm. 

While  camping  with  a  few  friends  on  an  Island  in  Heath's  Bay, 
County  Pontiac,  I  saw  S,  ovalis  appear  in  great  numliei's  under  very 
peculiar  circumstances.  One  of  our  party,  to  whom  had  fallen  in  turn 
the  tedious  lot  of  taking  care  of  the  camp  in  the  absence  of  his  com- 
panions, found  that  fishing  alone  in  the  bay  was  wretched  sport,  and 
paddlinfij  his  canoe  near  to  the  shore,  begin,  in  order  to  while  away  the 
time,  to  splash  the  water  inland  as  far  as  he  could  with  the  paddle.  To 
his  infinite  surprise  and  wonder  the  shore  was  soon  cDvere  1  with  these 
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living  beads  of  ambar,  which  moved  slowly  ubDiit,  and  as  the  stones 
became  dry  disappeared  beneath  them. 

Succi/iea  auara,  Sat/. — This  spacias  is  far  from  common  here.  Like 
S.  ovaliif J  it  inhabits  moist  placas  in  the  wood -j  and  opan  fields,  but  un- 
like that  species,  never  congregates  in  large  numbers.  I  have  taken  about 
a  doEen  examples  in  a  space  of  ^ve  or  six  square  yards  in  the  locality 
which  afforde<l  me  the  very  large  S.  ovalU  just  referred  to.  They  are 
of  much  greater  size  than  the  shells  usually  found,  averaging  8*5  by 
5*6  mm.  I  have  one  shell  still  larger  from  Billings'  Bush.  Tt  rneas' 
ures  10*4  by  6  mm. 

There  can  scarcely  b3  imagined  a  covering  better  adapted  for  pro- 
tective purposes  than  that  with  which  S,  avara  is  provided.  Overlap- 
ping the  thin  edge  of  the  shell,  the  mantle  secretes  around  the  peri- 
stome a  viscid  substance  to  which  particles  of  earth  adhere  and  remain 
firmly  attached.  The  shell  closely  resembles  a  speck  of  mud  or  frag- 
ment of  bark;  and  as  it.  is  very  slow  in  its  movements,  must  often 
escape  the  searching  eyes  of  enemies,  whether  bird  or  natuialist. 

Saccinea  obliqua,  Say.  -This  is  tSe  largest  of  the  three  species 
found  hero.  It  does  not,  like  the  others,  frequent  wet  stations  only,  but 
is  often  met  with  in  dry  woods  far  removed  fi-om  ponds  and  streams.  It 
is  quite  a  common  shell,  although  not  often  seen  except  after  warm  showers 
in  summer  when  they  appear  so  suddenly  and  in  such  numbers  that,  like 
the  young  toads  which  sometimes  accompany  them,  they  might  be 
thought  to  have  fallen  with  the  rain.  The  fact  is  that  their  dwellings 
being  fiooded  they  seek  higher  levels;  and  the  wet  ground  being  well  suited 
for  locomotion,  make  little  expeditions  on  duty  or  pleasure  until  they 
find  the  earth  becoming  dry  again,  when  they  return  to  their  hiding 
places  in  the  grass  or  under  stones  Tney  are  unwilling  to  I'emain  un- 
der water,  but  if  confined  there  are,  I  find  by  ex|>eriment,  able  to  live 
without  free  air  for  at  least  forty-eight  hours.  The  largest  shell  found 
measures  18*5  by  10  mm.,  but  the  average  is  much  less,  being  14  by 
8*5  mm.  Shells  a  little  smaller  are  very  common  in  the  marl  beds, 
and  specimens  collected  there  hibernating  on  the  5th  November, 
1834,  have  since  been  subjected  to  cold  tar  below  the  freezing  point; 
and  yet,  if  now  placed  in  tepid  water,  they  become  active  in  a  few 
minutes. 


Digitized  by  VjOOQIC 


230 

The  forty-two  species  above  noted  constitute  the  number  of  terres 
trial  niollusks  now  known  to  occur  in  this  vicinity.  That  others  may 
be  expected  will  appear  from  comparison  with  lists  of  the  shells  found 
in  the  Eastern  States,  where  the  molluscan  fauna  is  most  like  our  own, 
and  with  the  few  imperfect  Canaduvn  lists  which  preceded  Mr.  Heron's. 
In  1864  Morse  catalogued  from  Maine  forty-nine  species.  Vertigo 
hoUesianUj  found  subsequently,  increased  the  number  to  fifty.  Witli  the 
exception  of  Z.  inornatus,  II.  JiUiday  P.  armi/era  and  Suceinea  obliqua 
(which  is  replaced  there  by  6'.  totteniana)  all  the  shells  found  here  are 
recorded  from  that  State.  Two  of  the  Maine  species,  Alexia  m^josotis 
and  JUelamphus  bidentatus,  inhabit  salt  marshes  and  cannot  be  expected 
inland.  The  remainder,  with  the  exception  of  Mesodon  deniiferaa  and 
ZoUgenitcs  Iiarpaj  ai-e  European  species  introduced  by  commerce.  One 
of  these,  Tacliea  IioHensis,  is  said  by  Mr.  Heron  to  have  been  taken  near 
Ottawa.  It  is,  however,  with  another  species  mentioned  by  Morse — 
Pupa  muscorum — more  usually  a  resident  of  the  sea  coast,  though  it 
extends  inland  along  the  St.  Lawrence  at  least  as  far  as  Quebec.  The 
occurrence  of  Ponmtia  aspersa  in  Maine  and  of  the  slugs  Avion  aier 
and  Limaxjlavufi  is  merely  accidental,  and  none  of  these  species  appear 
to  have  obtained  a  foothold  here.  Ilyalina  cellaria^  on  the  other  hand, 
has  increased  rapidly  and  has  extended  far  inland.  Dr.  Brodie  found 
it  in  Toronto  last  September,  and  about  the  same  time  it  was  discovere<i 
in  Portland,  Oregon,  by  Mr.  H.  E.  Dore.  It  is  certainly  a  species  that 
may  be  looked  for  here.  As  to  ^.  luirpa,  it  appeai-s  to  pass  north  of 
Ottawa,  being  found  at  Gasp6,  James'  Bay,  and  on  the  north  shore  of 
Lake  Superior.  M,  dentiferx(^y  one  of  the  rarest  American  helices,  can 
be  traced  to  nearer  home.  It  appears  in  Adams*  "  Shells  of  Vermont," 
a  list  including  thirty -six  species,  and  in  a  more  accurate  and  extended 
list  kindly  furnished  me  by  Mr.  E.  M.  Goodwin,  of  Hartland,  in  that 
State.  Mr.  Whiteaves  recorded  it  from  St.  Lambert,  Que.,  in  1861,  and 
it  may  be  the  shell  catalogued  from  tne  valley  of  the  Rouge  as  Helix 
exoleta*  by  D' Urban  in  the  same  year.  Dr.  Brolie  found  it  last  summer 
in   Muskoka.     It  accordingly  occurs  both   east  and  west  of  ua.     The 


•D  *  Urban 's  ,'^.  ex^Aeta  is  more  likely  to  be  the  toothed  variety  of  nUtobihrU^  which » 
since  the  above  was  written,  £  found  in  the  valley  of  the  Liovres,  in  the  County  ot  Ottawa, 
near  the  High  Rock  phosphate  mines.— F.R.L. 
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hills  along  the  right  bunk  of  the  Gatineau,  from  Wright's  Bridge  to 
Gilmour's  mills,  presenting  every  variety  of  soil  and  hygrometric  con- 
ditions, should  furnish  this  shell  if  it  is  to  be  found  here.  Pcdllfera 
dorsalis  is  another  species  that  we  may  soon  add  to  our  list. 

In  Adams*  and  Goodwin's  catalogues  appear  three  other  species, 
which,  though  more  southerly  in  their  range  than  J/",  dentiferua  and 
7^.  dorsalis,  the  presence  of  J/.  tJii/roides  at  Casselman  leads  me  to  hope 
will  be  found  within  the  range  of  the  club's  operations.  These  are 
Zoyiites  Juliginosus,  Triodopsis  pallhta  and  T.  tridentata.  All 
occur  in  the  Adirondacs  and  at  Toronto — T.  tridentata  coming  east  at 
least  as  far  as  Belleville. 

There  is  a  record  of  Pupa  /allax,  under  the  name  of  Bidimus 
mirjinatusy  in  D'Urban's  list,  and  also  of  llyalina  c%psella  from  Mon- 
treal, but  these  speciea  I  should  not  expect  to  find  near  Ottawa. 

Not  more  than  six  possible  additions  to  our  list  remain  to  be 
made.  But  a  record  of  the  occurrence  of  species,  with  remarks  on  their 
habits  and  relative  abundance  or  scarcity,  are  only  the  first  though 
necessary  steps  towanls  a  satisfactory  knowledge  of  our  teri'estrial 
mollnsca.  Their  life  history  is  still  unwritten  and  opens  up  to  the 
fitudent  a  wide  and  fruitful  field  of  observation. 
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WHEAT,  WITH  SPECIAL  REFERENCE  TO  THAT    GROWN 
IN  THE  OTTAWA  DISTRICT. 


William  Scott. 


(Read  lOUi  February,  1885) 


The  wheat  plant  having  been  brought  to  us  from  other  countries 
and  not  being  (as  far  as  we  know)  a  native  of  America,  it  becomes 
necessary  to  speak  of  it  first  in  a  genei*al  way.  It  has  not  been  found 
growing  wild  in  any  country,  but  is  a  plant  of  cultivation. 

As  an  escape,  it  shows  no  i>er8istency,  and  were  its  cultivation  to 
cease,  it  would  speedily  die  out  and  vanish  from  the  earth.  Its  origin 
is  still  an  unsolved  problem.  The  grasses  coming  nearest  to  it  are  Triiicum 
repens  (the  creeping  couch  grass)  of  Great  Britain,  and  the  J^ji- 
lops  ovaUij  a  gmss  found  growing  wild  in  southern  Europe.  This  latter 
is  accepted  by  some  botanists  as  the  parent  of  our  cultivated  wheat. 

Grant  Allen  claims  that  wheat  ranks  by  descent  as  a  degenerate 
and  degraded  lily.  That  it  was  at  first  a  simple  ])lant,  without  flowers. 
After  agevS,  it  acquired  those  bright  colours  and  beauty  that  rivalled 
'*  Solomon  in  all  his  glory."  Then  *it  fell  from  its  high  estate  and 
became  a  rush,  with  dry,  brownish  flowers,  then  a  wood-rush,  and 
finally  a  grass,  when  it  had  to  toil  for  a  living,  and  begun  storing  up 
starch  and  gluten. 

De  Condelle  says  that  the  bulk  of  evidence  goes  to  show  that  the 
home  of  the  wheat  plant  is  in  the  country  lying  between  the  Persian 
Gulf,  the  Mediterranean,  Black  and  Caspian  Seas. 

We  know  that  wheat  has  been  cultivated  as  far  back  as  there  are 
records  of  man.  The  monuments  of  ancient  Egypt,  of  an  age  previous 
to  the  Shepherd  Kings,  whose  rule  ended  about  1600  B.C.,  and  the 
ancient  books  of  the  Hebrews  show  that  in  those  days  it  was  alre^idy 
well  established,  and  whenever  the  ancient  Egyptians  or  Greeks  allude  to 
the  introduction  of  wheat,  they  attribute  it  to  some  fabulous  personage. 

The  lake  dwellers  of  Switzerland  cultivated  a  small  variety  of 
wheat,  a  specimen  of  which,  dug  up  at  Backs,  shows  this  ptehistoric 
variety  to  have  been  cultivated  down  to  the  time  of  the  Roman  Con- 
quest. 
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Another  variety  less  common  dnring  the  Stone  age,  has  been  found 
in  Western  Switzerland  and  Italy,  and  still  another  variety  in  Hung- 
ary, grown  apparently  during  the  same  period.  A  grain  of  this  type  of 
wheat  has  been  found  in  a  brick  belonging  to  the  pyramid  of  Danhur, 
to  which  is  ascribed  the  date  3359  B.C.  None  of  these  varieties  are 
identical  with  any  now  grown. 

The  Chinese  claim  to  have  grown  it  2700  B.C.  It  is  said  to  have 
been  introduced  into  America  by  a  slave  of  Cortez,  who  found  a  few 
grains  in  son  e  rice  brought  from  Spain.  It  reached  Massachusetts  in 
1C02,  Virginia  in  1611,  and  the  Mississippi  valley  about  1718. 

Botanists  classify  the  wheat  plant  in  its  various  forms  under  the 
name  Triticum  vulgare.  Some  apply  the  name  Triticum  hybernum  to 
the  bearded,  and  Triticum  pestivium  to  the  beardless  form,  while  others 
give  these  names  to  the  winter  and  summer  varieties,  respectively. 

A  number  of  varieties,  on  account  of  their  compact  spikes,  have 
been  classified  under  the  name  of  Triticum  compactum.  Other  varieties 
with  a  long,  loose,  noiding  spike  and  glumes  long  and  bearded,  are 
known  by  the  name  of  Triticum  polonicum.  The  stems  of  this  plant 
have  been  known  to  grow  to  the  length  of  six  fee^  Triticum  durum, 
or  horn  wheat,  is  a  flinty  variety.  It  is  cultivated  extensively  in  the 
vicinity  of  the  Mediterranean,  and  yields  a  good  crop  in  a  very  poor 
soil.  This  variety  is  identical  with  the  goose  or  rice  wheat  largely 
grown  in  Canada  to-day,  and  is  almost  worthless  as  a  flouring  wheat. 

Mummy  wheat  is  called  Triticum  compositum,  probably  on  account 
of  the  ears  being  composed  of  branches  sometimes  to  the  number  of  ten 
or  twelve.  A  single  ear  of  this  wheat  frequently  contains  as  many  as 
150  grains,  and  as  it  natuniUy  follows,  the  quality  is  very  poor.  It  has 
been  grown  in  Canada  under  the  name  of  Egyptian  wheat. 

A  variety  closely  resembling  mummy  wheat  is  known  in  England 
under  the  name  of  Clog  wheat,  a  i)eculiarity  of  which  is  that  the  stem 
contains  a  light  pith. 

With  reference  to  the  wheat  found  in  the  tombs  of  Eajypt  there  is 
no  evidence  to  show  that  a  single  grain  of  it  has  ever  sprouted. 

The  varieties  of  wheat  are  now  practically  countless,  one  French 
investigator  having  produced  over  300.  They  diflfer  in  size,  shape  and 
in  the  physical  character  of  the  berry;  some  are  long,  some  short;  some 
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have  thick  bran,  and  some  thin;  some  are  brown,  red,  amber  or  white; 
«orae  are  soft  and  starchy,  others  hard  and  flinty.  Fall-wheat  may  be 
changed  into  spring-wheat  and  spring-wheat  into  fall-wheat  by  repeated 
flowing  in  about  three  (3)  years. 

A  grain  of  wheat  is  not  a  seed  but  an  entire  fruit,  and  roughly 
speaking  consists  of  three  raain  elements:  the  husk  or  bmn,  the  flour 
and  the  germ. 

The  husk  or  bran  consists  of  four  layers  of  cells,  the  two  outside 
ones  being  called  fruit  coats,  and  the  two  inside  ones  being  called  seed 
<;oats.  In  the  first  layer  the  cells  run  lengthways  along  the  berry  and 
become  shorter  as  they  a[)proach  the  ends.  The  cells  of  the  second 
layer  are  across  and  round  the  berry.  From  the  first  of  these  layers, 
at  the  end  opposite  the  germ,  springs  a  mass  of  vegetable  hairs  forming 
what  millers  call  the  "fuzz,"  and  which  they  remove  as  much  as 
possible  with  scouring  machines,  before  the  wheat  is  ground. 

In  wheat  the  walls  of  these  hairs  are  thicker  than  the  width  of 
the  canal.  In  the  fuzz  of  rye  the  canal  is  wider  than  the  thickness  of 
the  wall.  This  furnishes  one  mode  of  detecting  a  mixture  of  rye  in 
wheaten  flour.  Underneath  the  fruit  coats  we  find  the  seed  coats  called 
(the  dermis  or  covering  of  the  germ ;  the  cells  of  these  coats  cross  each 
other  almost  at  right  angles.  The  upper  one  is  called  the  transparent 
Jayer  and  the  lower  one  the  color  layer.  It  is  (he  coloring  matter  in 
-this  layer  that  gives  the  peculiar  hue  to  the  wheat  berry  which  we 
term  red,  brown,  amber  or  white.  The  only  exception  td  this  is  a 
variety  called  violet  wheat  found  by  the  African  traveller  Hildebmnd 
on  the  shores  of  the  lied  Sea,  the  coloring  matter  in  this  variety  being 
found  in  the  transverse  cells  of  the  outside  coat. 

The  inside  seeil  coats  contain  a  peculiar  kind  of  ferment  which 
acts  upon  the  gluten  and  liquefies  it.  This  ferment  is  insoluble  in 
■Avater.  Boiling  water  destroys  its  activity,  a  lower  tempemture  retards 
its  action,  a  dry  heat  of  212  degrees  Farenheit  does  not  effect  it. 
Moisture  and  warmth  are  necessary  for  its  development  and  a  tempei*a- 
iure  of  al>out  75  degrees  Farenheit  is  most  favorable. 

Underneath  these  inside  coats  there  is  a  thin  film  which  botanists 
^ell  us  is  the  remains  of  the  seed  bud. 
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Sitnated  in  the  end  of  tlie  beiTy,  opi>osUe  the  fuzz  end,  is  the 
germ  with  its  shield  furnished  with  small  straight  tubes  through  which 
it  absorbs  the  fluid  starch.  The  germ  contains  fatty  matter  and  it  is 
stated  that  one  pound  of  oil  can  be  extracted  from  100  iK)unds  of  germ. 
The  miller  therefore  carefully  excludes  from  the  flour,  the  bran  with  its 
ferment  and  the  germ  with  its  oil,  for  were  these  allowed  to  remain  in 
the  flour  it  would  not  keep  but  would  spoil  in  a  short  time.  This 
ferment  in  the  bran  is  the  cause  of  the  miller's  bran  pile  heating  in 
warm  weather. 

Starch,  which  is  more  used  by  the  human  race  than  any  other 
chemical  compound,  except  water,  and  which  is  found  in  every  plant 
that  has  been  examined  for  it,  constitutes  about  from  55  to  75  per 
cent,  of  the  wheat  ben-y. 

Its  granules  consist  of  granulose  encased  in  cellulose,  which  is  a 
covering  of  the  same  chemical  composition  as  granulose,  but  so  dense  as 
to  i-ender  the  starch  granules  insoluble  in  cold  water.  Treated  with 
boiling  water  they  swell  and  burst  and  the  starch  then  becomes  soluble. 
Starches  difler  in  the  size  and  density  of  their  granules,  the  largest 
being  found  in  a  kind  of  arrowroot  called  Tons  fea  nwiSf  next  to  this 
comes  the  potato,  then  sago,  the  bean,  \yesL,  wheat  and  maize.  Although 
maize  gives  the  largest  percentage  of  starch,  yet  the  potato  surpasses 
any  known  product  in  the  quantity  produced  from  an  acre.  It  is 
owing  to  the  density  of  the  starch  granules  in  maize  that  bakei-s  scald 
cornmeal  with  boi'ing  water  before  mixing  it  with  flour  when  making 
combread. 

Starch  submitted  to  a  high  tem|>erature  with  some  moisture  forms 
dextrine  or  British  gum  which  is  used  for  stiflening  goods,  for  sizing 
paper,  and  for  adhesive  purposes,  and  therefore  when  the  tongue  is 
applied  to  an  envelope  or  postage  stamp  the  only  danger  incuri'ed  is  the 
absorption  of  a  little  modified  starch.  Egyptian  wheats  being  poor  in 
gluten  and  consequently  of  low  value  for  bread-making  ai'e  largely  used 
in  Great  Britain  in  the  manufacture  of  British  gum. 

Although  starch  occupies  such  a  large  portion  of  th^  wheat  berry, 
yet  (taking  its  nutritive  value  and  the  part  it  plays  in  the  mechanical 
process  of  breadmaking)  the  gluten  is  by  far  the  most  important  con- 
stituent 
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If  a  piece  of  dough  is  kneeded  in  water  the  starch  will  wash  out 
and  leave  in  the  hand  an  elastic,  sticky,  grey  or  yellowish  substance 
called  crude  gluten!  As  nitrogen  is  not  found  in  starch  but  in  the 
other  constituents  of  the  wheat  berry,  these  are  called  the  nitrogenous 
parts,  and  as  the  cheraical  composition  is  similar  to  animal  albumen 
they  are  called  the  albuminoids — sometimes  divided  into  soluble 
and  insoluble  albuminoids — under  which  latter  name  gluten  (being  a 
compound  substance)  is  often  designated.  Some  say  that  gluten  is 
found  throughout  the  wheat  berry  in  sacs  along  with  the  starch  granules. 
It  was  formerly  sup{>08ed  to  be  in  one  layer  of  cells  next  the  bran  and 
as  it  was  thought  impossible  to  remove  the  bran  without  taking  some 
of  this  Inyer  with  it,  the  conclusion  was  jumped  at  that  the  best  portion 
of  the  whe^t  was  thus  lost,  and  some  people  under  this  delusion  still 
habitually  or  periodically  rasp  their  digestive  surfaces  with  indigestible 
branny  foods. 

It  is  on  the  quantity  and  quality  of  the  gluten  that  the  goodness 
of  the  wheat  and  consequently  the  quality  of  the  flour  depends,  and  as 
the  percentage  of  gluten  varies  from  about  four  (4)  in  poor  wheats,  to 
about  thirty  (30)  in  good  hard  wheats,  there  is  ample  room  for  the 
almost  innumerable  grades  of  flour. 

Wheat  with  a  small  percentage  of  gluten  is  termed  "sofc"  wheat, 
and  wheat  with  a  large  percentage  of  elastic  gluten  is  termed  **  hard" 
wheat. 

Some  varieties  of  wheat,  notably  red  winter  varieties,  contain  a 
large  percentage  of  inferior  gluten  which  millers  and  bakers  term 
**  short"  in  contradistinction  to  **  long"  gluten  which  is  more  elastijc 
and  which  is  characteristic  of  our  Canadian  fyfe  wheat. 

Wheat  is  sometimes  injured  in  the  harvest  field  by  continuous  wet 
weather.  Heat  and  moisture. start  the  ferment  in  the  bran,  the  gluten 
begins  to  dissolve  and  the  germ  to  sprout,  and  when  the  flour  is  made 
into  dough,  the  chemical  action  continues,  and  the  baker  says  the  flour 
runs,  the  result  being  dark,  heavy  bread,  caused  by  the  gluten  being  too 
weak  to  retain  the  gas  generated  by  the  yeast  or  leaven. 

Bakers  counteract  this  cheraical  action  with  lime-water  or  alum, 
but  as  our  climate  is  comparatively  a  dry  one  alum  is  seldom  used  in 
this  country. 
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The  variety  alone  does  not  give  us  a  high  gluten  value; 

Soil,  feitilizere  and  weather  influence  the  grain  favourably  or  un- 
favourably to  a  great  degree.  A  high,  dry  temperature  is  also  necessary 
during  the  ripening  and  harvesting  periods.  A  fine  looking  sample  of 
Or^on  wheat,  grown  west  of  the  Cascade  Mountains,  gave  only  7  per 
cent,  of  gluten,  owing  to  the  excessive  rainfall  and  damp  climate  of 
that  portion  of  the  country.  For  the  same  reason,  and  also  because  of 
a  partially  exhausted  soil,  the  wheats  of  Great  Britain  are  soft,  some 
Scotch  wheats  givirig  only  6  per  cent,  of  gluten.  Tliat  the  yield  of 
wheat  in  Great  Britain  is  about  30  bushels  to  the  acre,  may  be  accounted 
for  not  only  by  the  use  of  fertilizers,  but  also  by  the  product  being  soft, 
that  is,  having  a  small  per  centage  of  gluten.  If  in  Great  Britain  it 
were  possible  to  grow  hard  wheat,  that  is,  wheat  with  a  large  percent- 
age of  gluten,  the  product  per  acre  would  be  much  smaller.  Millers  in 
Great  Britain  require  to  import  hard  wheat  to  mix  with  their  soft 
wheat,  in  order  to  make  strong  flour. 

Turning  to  Hungary,  which  may  be  termed  the  home  of  hard 
wheat,  as  it  is  the  home  of  the  new  process  of  grinding  it,  called  the 
Hungarian  or  roller  process  system,  we  find  it  described  as  a  country 
of  extraordinary  fertility,  in  the  form  of  a  basin  or  plain  at  the  foot  of 
the  Carpathian  Mountains.  The  driest  months  are  July  and  Aucrust. 
Soon  after  sunrise  thd  temperature  during  these  months  ris'^s  to  about  74 
and  in  the  coui*se  of  the  day  attains  to  from  95  to  100,  remaining  at 
that  until  nearly  sunset,  while  during  this  time  there  is  little  ov  no 
rain  and  the  nights  are  dewless.  This  same  characteristic  of  climate 
during  the  ripening  period,  belongs  to  the  Vistula  country  of  Poland 
and  the  famous  black  soil  country  of  Southern  Russia,  although  the 
wintere  there  are  much  more  severe  than  in  Hungary.  An  analysis  of 
Hungarian  flour  of  different  grades,  gave  from  35  to  42  of  moist  gluten. 
Hungarian  wheat,  sown  in  England  or  in  Scotland,  becomes  soft ; 
and  English  or  Scotch  wheat,  sown  in  Hungary,  becomes,  to  a  certain 
extent,  hard. 

The  macaroni  and  vermicelli  of  Italy  consists  of  a  dough  made 
from  hard  wheat  pressed  into  the  shape  of  tubes.  Italy,  after  having 
exhausted  her  own  lands,  has  drawn  on  the  hard  wheat  provinces  of 
the  South  of  France  and  the  North  of  Spain.,  and  also  on  the  North  of 
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Africa,  one  African  variety  yielding  as  ranch  as  26  i>er  cent,  of  gluten. 
The  manufacture  of  macaroni  is  now  carried  on  in  other  countries} 
notal)ly  at  Odessa,  on  the  Black  Sea,  and  also  in  New  York. 

When  the  riches  of  a  virgin  soil  becoriie  exhausted  a  lower^ 
though  more  enduring  level,  appears  to  be  reached,  which  precedes  its 
-final  exhaustion  for  wheat  growing. 

The  pi-oduct  of  this  lower  level  is  soft.  This  m^y  be  seen  to  day 
in  old  Canada  and  the  United  States,  where  fall  wheat  constitutes 
about  three-foinrtjhs  of  the  entire  ci*op.  Fall  wheat  contains  a  lower 
avei-age  of  gluten  than  spring  wheat,  and  therefore  its  cultivation  has 
-extended  into  the  North -Western  States,  where  it  was  formerly  sup- 
.  |>osed  that  it  could  not  be  grown. 

Returning  to  the  Eastern  Coast,  we  find  that  the  New  England 
States  now  grow  wheat  enough  to  last  their  population  only  about  three 
iveeks. 

Clifford  Kichardson,  in  his  report  to  the  United  States  Department 

^f  Agriculture,  shows  that  the  wheat  and  flour  of  the  Eastern  States  are 

4ow  in  albuminoids,  and   that   the   percentage  gradually  increases  as 

you  go  westward,  until  the  Rocky  Mountains  are  reached,  when  it  again 

Mleclines  to  the  Pacific  Slope. 

Minnesota,  long  known  as  a  hard  wheat  State,  is  gradually  turn- 
ing into  one  of  soft  wheat,  a  large  proportion  of  her  crop  last  year 
being  soft,  and  the  millers  of  Minneapolis  have  accordingly  drawn  a 
;  large  portion  of  their  hard  wheat  from  Dakota  Territory.  In  a  few 
years  more  they  will,  without  doubt,  be  compelled  to  draw  on  our 
North-West  country  for  their  supplies  of  gluten.  Dakota  wheat  con- 
tains about  25  per  cent,  of  gluten  and  Manitoba  wheat  about  the  same 
or  i)erhai>s  more. 

Coming  neai-er  home  we  find  that  the  Province  of  Quebec  is  about 
-exhausted  for  wheat  growing,  and  that  Ontario  is  now  in  process  of  ex- 
haustion. A  short  review  of  the  varieties  of  wheat  grown  in  this 
vicinity  may  serve  to  bring  this  out  more  clearly,  and  I  may  say  that 
-  although  the  quantity  grown  is  limited,  yet  in  no  part  of  Canada,  that 
I  know  of,  are  there  more  varieties  of  wheat  grown  than  in  the  vicinity 
of  Ottawa.  Beginning  with  spring  wheat,  a  variety  called  Black  Sea, 
-is  about  the  oldest  known  here.     It  is  a  bearded  wheat.     The  berry  is 
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small  and  of  a  dark-red  color.  The  straw  is  fine  and  slender,  so  mucb^ 
so,  that  if  the  weather  is  wet  during  the  ripening  period,  it  is  sure  to 
lodge.  A  peculiarity  of  this  variety  is  its  tendency  to  shoot  out  or 
throw  up  a  number  of  stocks.  It  was  formerly  extensively  gi*own  in. 
the  Province  of  QueUec  and  in  this  vicinity  on  l>oth  sides  of  the  Ottawa,. 
but  is  now  grown  only  by  a  few  farmei-s  who  have  good  soil,  princi[mlly 
heavy  clay.  T  am  not  aware  that  it  has  been  grown  in  any  other  patt- 
of  Canada.     Its  name  suggests  whence  it  came  to  us. 

Fyfe,  or  as  it  is  sometimes  called  Scotch  wheat,  is  sail  I  by  tradition^ 
to  have  taken  it^  name  from  a  man  named  Fyfe,  who  got  some  out  of  a 
cargo  shipped  from  the  Black  Sea  to  Glasgow,  and  who  brought  it  to 
Canada.  Others  say  it  came  to  us  from  Fyfeshire,  in  Scotland.  How- 
ever, there  is  little  doubt  that  originally  it  was  a  Russian  wheat.  It 
corresponds  very  closely  with  a  celebrated  variety  of  Poland  known  as 
Sandomir  wheat,  as  the  Black  Sea  does  with  another  called  Szkalmirka, 
both  being  native  wheats  of  the  Vistula  country  of  Kussian  Poland. 
Fyfe  wheat  is  dark  in  color,  so  also  are  the  native  wheats  of  Hungary 
and  Kussia.  Fyfe  is  a  bald  wheat,  with  strong  straw  and  small  berry  ; 
and  as  the  bran  is  very  thin,  it  consequently  yields  a  high  percent- 
age of  flour.  It  varies  in  color  from  light  to  dark-red.  It  is  therefore 
called  Red  Fyfe,  in  contradistinction  to  White  Fyfe,  a  very  much  in- 
ferior milling  wheat,  its  only  point  of  resemblance  being  the  shape  of 
the  berry.  It  is  hardly  necessary  to  state  that  the  Red  Fyfe  contains 
a  larger  percentage  of  gluten  than  any  other  known  variety.  I 
think  the  line  of  species  might  be  drawn  between  the  bearded  Black 
Sea  and  this  Fyfe  wheat,  and  if  they  are  not  direct  descendants . 
of  prehistoric  wheat,  they  are  at  least  not  far  removed  from  the  parent 
stock. 

Red  Fyfe  wheat  spread  from  Old  Canada  to  the  Western  States  - 
and  thence  to  our  North- We.st,  the  land  of  hard  wheat.  It  is  now  fast 
dying  out  in  Ontario,  being  grown  only  in  spots  where  the  land  is 
new,  or  where  the  land,  if  old,  is  rich  and  deep.  We  have  a  few  suclv 
spots  in  the  vicinity  of  Ottawa,  one  notably  in  the  township  of  Eardly, 
where,  in  a  strip  of  land  lying  between  the  mountain  and  the  liver, 
this  wheat  has  b<»en  grown  for  the  pa^t  twenty  years  or  more,  and. 
is  still  grown  in  all  its  purity. 
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With  regard  to  the  other  varieties  grown  here  it  is  difficult  to  get 
their  proper  names,  as  some  of  them  have  different  names  in  different 
localities.  Thus  "  Lost  Nation,"  which  is  also  called  "  PaiTy  Sound  and 
McCarlem,"  is  a  variety  somewhat  resembling  Fyfe,  but  with  a  larger, 
longer  and  coarser  berry.  It  is  an  average  milling  wheat,  containing 
from  12  to  15  per  cent,  of  gluten.  It  may  be  seen  in  some  of  the  North- 
West  samples,  where  it  passes  for  Fyfe  wheat.  One  sample  that  I  saw 
from  Duluth  was  all  pure  "  Lost  Nation,"  and  was  graded  as  No.  I 
hard  Fyfe. 

"  Club  "  and  **  Golden  Drop,"  two  varieties  resembling  each  other 
have  small,  short,  light  colored  berries.  They  are  gix)wn  principally 
in  light  soils,  and  average  fix)m  8  to  10  per  cent,  of  gluten.  "  China* 
or  "  Rio  Grande,"  having  a  large,  coarse,  wedge  shaped,  dark  colored 
berry,  ranks  as  a  milling  wheat  about  the  same  as  "  Club  Wheat" 

•*  Red  Fern  "  has  a  small  dark  colored  berry  resembling  Black 
Sea  wheat,  and  its  milling  value  is  about  the  same.  It  is  grown  prin- 
cipally on  heavy  clay  land,  and  contains  from  10  to  15  per  c<?nt.  of 
gluten. 

"  Red  Chaff"  (so  called  from  the  col  ur  of  its  ghime.s)  is  an  utterly 
worthless  wheat  for  milling  purposes,  and  the  berry  so  much  resembles 
-Fyfe  wheat  that  only  an  expert  can  tell  the  difference. 

Goose,  Arnectka,  Rice,  or  Garibaldi  wheat,  was  known  in  this 

part  of  the  country  some  twenty  years  ago  under  the  name  of  "  Midge 

.Proof."     It  is  a  dense,  light  colored,  almost  transparent  wheat,  and 

ranks  about  the  same  as   Ked  Chaff  for  milling  purposes — that  is, 

■  almost  worthless. 

From  Fyfe  we  have  descended  through  these  and  other  varieties 
that  have  come  and  gone,  each  one  with  less  gluten  (or,  as  we  say, 
softer^  than  its  predecessor,  until  now  we  arc  down  to  a  thick  skinned, 
soft,  starchy  wheat,  called  White  Russian.  This  variety  (known  in 
the  United  States  under  the  name  of  "  Lost  Nation ")  constitutes, 
along  with  Goose  wheat,  the  bulk  of  the  spring  wheat  grown  in 
Canada.  Its  percentage  of  gluten  is  very  low,  probably  irom  6  to  7 
per  cent.,  and  consequently  by  itself  it  does  not  make  a  strong  flour. 

In  the  white  fall  wheats  we  have  had  the  same  degeneration.  The 
Deilil,  Sonles  and  Treadwell,  wheats  rich  in  gluten,  have  vanished,  and 
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m   their   place  we    have   thick    Bkinned,   soft    starchy   wheat,  called 
Clawson. 

Reil  and  Amber,  winter  wheats  introduced  into  Western  Ontario 
some  five  or  six  yeai*s  ago  on  lands  not  completely  exhausted  have 
given  a  satisfactory  yield,  producing  good  grades  of  flour  with 
high  percentage  of  short  gluten.  The  strength  of  these  varieties,  how- 
ever, is  on  the  decline,  and  in  a  year  or  two  more  they  will  in  all 
probability  have  run  their  course. 

It  has  now  become  evident  that  a  variety  of  wheat  with  a  Iwrge 
percentage  of  gluten  requires  a  new,  uch,  deep  soil ;  also  that  a  variety 
with  a  smaller  percentage  of  gluten  will  yield  a  larger  crop  on  the  same 
soil ;  also  that  a  partially  exhausted  soil  which  will  not  grow  a  wheat 
with  a  high  percentage  of  gluten  may  give  an  abundant  crop  of  a  softer 
variety ;  also  that  the  softer  the  variety  of  wheat  the  thicker  is  the 
husk  or  bran  ;  consequently  not  only  is  the  quality  of  the  flour  poor, 
but  the  quantity  is  also  less.  This  gives  rise  to  contention  between 
millers  and  farmers,  the  former  asking  for  quality,  and  the  latter  grow- 
ing the  variety  of  which  his  land  will  produce  most. 

Gilbert  and  Lawes  say  that  season  comes  befoi-e  fertilizei-s.  This 
statement  applies  especially  to  Great  Britain,  where  they  seldom  have 
a  good  season.  The  season  of  1884  was  probably  the  best,  the  world 
over,  that  this  genemtion  has  seen.  Wheat  growing  countries  (Canada 
included)  brought  forth  bountifully,  and  the  present  low  prices  are  the 
direct  result  of  the  unusually  large  yield. 

Yet  with  plenty  of  wheat,  we  have  been  importing  flour  from  the 
United  States  at  tlie  i*ate  of  six  or  seven  hundred  thousand  barrels  per 
year,  simply  because  the  strength  of  our  land  is  being  exhausted  and 
our  wheat  is  soft  or  deficient  in  gluten.  It  has  been  repeatedly  proved 
that  the  percentage  of  gluten  can  be  increased  by  fertilizei-s.  Prof.  Mark 
in  one  instance  increasing  St  8  i)er  cent.  Clifford  Richardson  in  his 
report  says  (alluding  to  Gilbert  and  Lawes*  experiments)  :  "  This  seems 
to  show  that  the  application  of  mineral  manurt>s  to  our  Eistern  lands 
should  bring  up  the  yield  of  gi*ain  and  the  quality  as  far  as  we  are  able 
to  judge  and  profit  by  these  experiments  abroad. 

Yet  Canada  is  allowing  thousands  of  tons  of  phosi»hate  to  leave 
her  shores  every  year,  which,  if  manufactured  and  sjiread  over  her  ex- 
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hausted  fields,  would  in  future  years  more  than  repay  the  temporary 
gain  she  is  now  getting  from  the  sale  of  it 

Turning  now  to  a  country  which  in  the  marketing  of  its  first  mil- 
lion bufehels  of  wheat  may  be  said  to  have  just  passed  its  first  birthday 
(our  Canadian  Northwest),  we  find  a  lahd  whose  extent  and  richness  it 
is  difficult  to  comprehend,  and  whose  capabilities  for  wheat  growing  are 
as  yet  comparatively  unknown. 

It  is  only  necessary  to  examine  the  samples  of  our  North-west  wheat 
to  know  that  they  are  the  product  of  a  wonderfully  rich  soil. 

It  is  true  that,  owing  to  the  rush  with  which  the  country  was 
opened  up,  and  to  the  consequent  difficulty  in  getting  good  seed  (set- 
tlers being  obliged  to  take  whatever  they  could  get),  some  of  the 
samples  are  mixed,  but  the  fact  that  some  of  these  mixed  samples 
have  passed  fur  hard  wheat  only  further  proves  the  capability  of  the 
soil,  by  its  hardening  soft  wheat,  that  is,  increasing  its  natural  percent- 
age of  gluten. 

Gilbert  and  Lawes,  in  a  report  of  an  analysis  of  the  soil  of  the 
North-west,  say  :  "These  proved  to  be  nearly  twice  as  rich  in  nitrogen 
(or  plant  food)  as  the  average  of  arable  soils  in  Great  Britain — prob- 
ably aboiit  as  rich  as  the  average  oi  the  surface  soils  of  English  per- 
manent pasture."  And  again  :  "All  the^e  soils  showed  an  exceedingly 
high  percentage  of  available  i>lant  food." 

Prof.  Macoun  from  botanical  evidence  maintains  that  the  wheat 
fields  of  the  future  will  be  found  further  west  on  the  now  so  called 
barren  plains,  and  I  may  say  that  in  comparing  these  lands  with  other 
hard  wheat  countries  I,  in  a  less  scientific  way,  arrived  at  the  same  con- 
clusion, yet  thiu  conclusion  was  arrived  at  before  I  had  the  pleasure  of 
hearing  Prof.  Macoun  express  his  decision.  And  further,  taking  the 
wheat  growing  plains  at  the  foot  of  the  mountain  ranges  in  Europe, 
taking  the  State  of  California,  a  State  in  which  some  years  ago  the 
growing  of  wheat  was  thought  impossible,  but  which  last  season  led  the 
States  and  Territories  of  the  Union  with  a  ci*op  of  over  fifty  million 
bushels,  I  feel  sure  that  the  great  plains,  now  called  grazing  countiy, 
lying  at  the  base  of  the  Rocky  Mountains,  will  in  future  ^ears  become 
an  immense  wheat  field,  capable  of  supplying  not  only  the  wants  of 
Canada,  but  also  a  large  |K)ition  of  the  wants  of  outside  importing 
countries. 
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The  country  importing  tbg  largest  quantity  of  foreign  wheat  is 
Great  Britain.  In  186t  Russia  supplied  41  per  cent,  of  this  quantity, 
and  the  United  States  21  per  cent.  By  1874  the  United  States  had 
taken  Russia's  place,  and  by  1884  Russia  had  been  shoved  aside  by 
India,  with  Australia  pushing  hard  for  third  place. 

The  United  States'  wheat  crop  for  1884  amounted  to  over  five 
hundred  millions  of  bushels,  but  it  is  not  likely  that  it  will  ever  again 
have  so  large  a  surplus  for  export.  On  the  contrary,  owing  to  the 
unprofitableness  of  wheat  growing  in  the  Middle  and  Southern  States, 
the  increase  of  population,  and  the  gradual  and  inevitable  exhaustion 
of  the  soil,  there  is  every  probability  that  the  quantity  exported  will 
show  a  decrease  each  succeeding  year. 

Great  Britain's  colonies  and  dependencies  are  now  rising  from  a 
position  of  dependence  to  one  of  support ;  and  befoi-e  another  decade 
has  passed  away  the  country  we  call  our  home  will,  by  the  production 
of  wheat  in  its  great  North-west,  occupy  the  foremost  place  in  that. 
Greater  Britain  that  is  to  be. 
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NOTES  ON  OUR  SAVV-FLIES  AND  HORN-TAILS. 


W.  Hague  Harrington. 


Head  4th  March,  1885, 


Tenth BEDiNiDiE. — When  asked  by  our  Soiree  Committee  to  pre- 
pare a  short  paper  for  this  evening  I  furnished  th3ra  witli  the  above 
title,  thinking  that  I  would  be  able  to  {)repare  a  list  of  our  local 
Tenthredinidse  and  Uroceridae  and  to  preface  it  with  a  few  remarks  on 
some  of  the  genera  and  species.  A  more  cariefui  examination  of  the 
material  in  my  collection  convinces  me  that  it  would  be  injudicious  to 
attempt  the  preparation  of  a  list  this  year,  and  that  by  deferring  it 
until  after  another  season's  collecting  it  may  be  very  much  more  com- 
plete. It  may  then  even  be  possible  to  publish  one  of  all  our  Hyme- 
nopetra. 

To  show  how  incomplete  our  knowledge  of  the  species  still  is  I 
may  mention  that  of  seventy-two  species  of  saw-flies  which  I  have 
determined  there  are  only  fifteen  in  which  both  sexes  are  represented. 
Of  the  remaining  fiftj-seven  there  are  forty-eight  represented  by  females 
and  nine  by  males.  It  will  thus  be  seen  that  as  regards  the  male 
insect  only  one-third  of  my  species  is  complete.  This  scarcity  of  the 
males  seems  to  hold  throughout  the  order  (hymenoptera).  My  remarks 
this  evening  will  therefore  be  very  brief,  and  confined  to  a  few  of  the 
more  important  species. 

Cimbex  ATnericana,  Leach, — This,  our  largest  saw-fly,  is  not  un- 
common some  seasons,  the  larvsB  being  frequently  found  on  elms, 
although,  not  being  gregarious  like  many  species,  they  do  no  noticeable 
injury. 

Trichiosoma  iriangularum,  Kirhy, — At  first  sight  this  might  be 
mistaken  for  one  of  the  varieties  of  the  last-named  species,  but  it  is 
smaller,  more  hairy,  and  differs  in  several  points  of  structure.  I  have 
only  taken  one  male,  but  have  found  large  green,  cimbex  like  larvae 
which  were  apparently  those  of  this  insect. 

Ahia  Kennicotti,  Nort. — Mr.  Guignard  has  kindly  given  me  speci" 
mens  of  this  bee-like  species,  which  were,  I  believe,  taken  by  Mr. 
Fletcher  last  spring. 
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AcorduJecera  doraalisy  Say. — This  species  is  not  uncommon  upon 
the  bitter  hickory  {Carya  amara)  in  June  and  August.  My  specimens 
are  all  females  of  var,  b,  of  Norton.  Abbe  Provancher  has  described, 
from  a  single  s])ecimen,  A.  saginata,  which  seems  to  me  to  be  identical 
with  this  variety  of  dorsalis, 

Hylotoma. — We  have  three  species,  all  of  which  appear  to  be  rare. 

Cladius  isomeriay  Uarris,  The  larvse  of  this  species  are  yellowish, 
black-spotted  grubs,  occurring  plentifully  on  willows  in  June.  They 
spin  a  light,  transparent  yellowish  cocoon,  and  the  flies  emerge  toward 
the  end  of  July.  Specimens  bred  by  me  last  year  were  all  females, 
and  I  am  indebted  to  Mr.  Fletcher  for  the  male. 

Nematus. — Of  this  destructive  genus  we  have  several  species, 
including  the  universally  known  ventricosiLS,  or  currant  saw-fly. 
Another  species  which  has  attracted  much  attention  recently  by  its 
ravages  on  the  larches  in  Quebec,  New  Bnmswick  and  portions  of  the 
United  States,  has  apparently  reached  this  locality,  and  will  be  found 
here  next  summer,  viz.,  N",  Erichaonii, 

Messci  hycdina,  Nort, — Mr.  Guignard  has  captured  a  nujiber  of 
this  species,  which  has  not  hitherto  been  recorded  from  Canada.  He 
informs  me  that  they  were  obtained  in'  his  yard  in  July,  and  had  prob- 
ably been  earned  thither  by  easterly  winds  from  some  large  poplar 
trees  on  Waller  street. 

Emphyiua, — Four  or  five  species  of  this  genus  occur,  including  E» 
maculatus,  a  well-known  foe  to  sti*aw berry  plants. 

Dolerua. — Of  our  six  species  of  this  genus,  aprilis  is  the  most  com- 
mon, and  is  the  only  one  which  has  yielded  both  sexes ;  unicolor  and 
arvensis  are  probably  sexual  varieties  of  one  species,  as  specimens  of 
the  foi-mer  aie  all  males  and  of  the  latter  all  females.  My  specimens 
of  arvensis  were  obtained  early  in  May  upon  stumps  covered  with  fer- 
menting sap,  which  attracts  many  insects. 

Dinuera  Americana^  Prov. —  I  have  captured  one  specimen  of  this 
rare  species,  which  has  the  venation  of  the  wings  very  in*egular,  the 
cross  nervure  between  the  marginal  cells  being  almost  obsolete,  and 
there  being  only  three  sub-marginals  instead  of  four. 

Selandria, — This  genus  contains  several  very  injurious  species,  of 
which  ruhl,  the  raspberry  saw-fly,  is  f>erhaps  the  most  obnoxious.     Its 
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larv8B  were  very  abundant  during  the  summer,  both  on  cultivated  and 
wild  raspbenies. 

Allantus  bdsUa/ris,  Say, — A.  large  saw-fly  common  on  golden-rod 
in  August.     Larv8B  unknown. 

Macrophya, — Five  species  of  these  rather  handsome  Saw-flies  have 
been  taken,  chiefly  upon  alders,  or  the  plants  growing  in  their  vicinity, 
but  I  have  not  succeeded  in  identifying  the  larvae  of  any  species. 

Strongylogaster  and  Taxonus  contain  a  number  of  species  which  it 
is  somewhat  difficult  to  distinguish  satisfactoriiy,  especially  as  the 
majority  of  my  specimens  are  males. 

Tenihredo, — ^This  genus  has  furnished  a  dozen  species,  all  of  con- 
siderable size  and  variety  of  colouring.  They  are  chiefly  found  in  moist 
localities  where  thei-e  is  a  profusion  of  herbaceous  plants ;  such  a 
locality  may  be  found  in  the  beaver  meadow  near  Hull. 

LophyriLS. — A  genus  not  hitherto  included  in  Canadian  lists. 
Abb6  Provancher,  in  his  admirable  treatise  on  hymenoptera,  states  that 
he  had  never  met  with  specimens.  We  have,  however,  at  least  thi-ee 
species  occurring  on  evergreens.  Z.  abietia  is  not  rare  on  spruce,  nor 
L,  Ahbottii  on  pine.  L.  fuivus  is  remarkable  for  having  only  13-jointed 
antennae,  and  was  originally  described  from  a  specimen  from  Texas. 

Lyda. — The  species  of  this  genus  are  very  numerous  in  America, 
and  are  separated  on  very  small  difl^srences  of  form  and  colouring,  so 
that  the  determination  of  species  is  difficult.  We  have  five  species, 
generally  found  on  pines,  upon  which  the  larvae  of  one  or  more  have 
been  found  feeding. 

TjROCERiDiE. — There  are  but  six  si)ecie8  to  record  in  this  family, 
belonging  to  four  genera,  and  only  two  of  the  six  can  be  said  to  be 
numerous. 

Oryssus  occidentalism  Cress. — A  male  of  this  species  (hitherto 
record<Mi  from  the  Western  States)  was  captured  by  Mr.  Fletcher,  and 
is  now,  through  the  kindness  of  Mr.  Guignard,  in  my  collection. 

Vroceros  albicorni^,  Ea/rris, — These  insects  are  sometimes  found 
flying  about  our  streets,  having  apparently  emerged  from  telegraph  poles. 
Last  August  males  were  observed  on  larches  at  Stewarton.  One  of 
these,  when  disturbed,  flew  off*  some  distance  in  an  angry  or  excited 
manner  and  returned  to  the  precise  spot  on  the  small  branch  u[K)n 
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which  he  had  been  resting.  This  he  repeated  several  times  until 
captured,  although  no  reason  could  be  discovered  for  his  attraction  to 
the  spot  except  a  small  wound  in  the  bark  from  which  a  drop  of  resin 
exuded.  These  males  I  then  supposed  to  be  those  of  U.  JlavicomiSf 
but  further  examination  seems  to  prove  them  albicomis.  In  1882, 
U,  cyaneua  was  abundant  in  September  and  the  beginning  of  Octo- 
ber, during  which  period  I  captured  ten  females  and  five  males.  These 
were  all  taken  about  the  city,  and  I  was  then  of  the  opinion  that  they 
came  from  the  maples,  which  are  by  far  the  commonest  shade  trees 
along  our  street.  As  the  insects  have  since  been  rare  it  seems  prob- 
able that  they  also  came  from  the  t<*legraph  poles.  Perhaps  the  large 
number  of  new  poles  that  ai-e  at  present  being  put  up  may  furnish  us 
with  some  interesting  insects  during  the  approaching  season. 

Tremex  columhay  Fabr, — ^This  is  by  far  the  commonest  of  our 
Uroceridee,  and  is  also  the  largest  It  attacks  principally  maple  and 
beech  which  have  been  wounded,  or  which  from  old  age  have  com- 
menced to  decay,  but  it  also  occasionally  lives  in  other  trees.  It  may 
be  found  in  the  autumn  emerging  from,  or  ovipositing  in,  the  trees  just 
mentioned,  and  the  bodies  of  those  which  have  pei-ished  in  the  latter 
act  are  frequently  seen  fastened  to  the  trunks.  The  males  are  very 
rare. 

Xiphydria  albicornis,  Ilarris. — In  the  summer  of  1 883  this  species 
was  very  plentiful  in  the  city  and  neighbouring  woods,  infesting  young 
or  medium  sized  maples,  to  which  they  are  apparently  very  injurious, 
as  they  riddle  the  wood  with  holes  similar  to  those  of  tremex,  except 
that  they  are  smaller.  During  the  past  season  this  insect  was  rare 
and  only  a  few  specimens  were  observed.  X.  attermata  is  a  very  rare 
insect,  of  which  only  two  males  have  yet  been  captured. 
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TWO  NEW  SPECIES  OF  CRINOIDS. 


Walter  R.  Billings. 

{Read  4lh  March,  1885.) 

GENUS  EUSPIROCRINUS,  ANGELIN. 


EUSPIROCRINUS   OBCONICUS,    n.Sp. 


Cup  obconical,  about  \  wider  than  high  ;  tapering  from  075  inch 
at  top  to  0*25  inch  at  tho  column. 

XJnderbasals,  five  in  number ;  p^jntagoual ;  subequal  ]  about  \ 
wider  than  high. 

Basals,  five;  three  hexagonal  and  two— those  adjacent  to  the 
anals — heptagonaJ. 

Radials,  five  ;  wider  than  high  ;  subpentagonal ;  alternating  with 
the  basals  ;  the  middle  third  of  their  uppermost  side  slightly  excavated 
for  the  attachment  of  the  brachials. 

Brachials,  variable  in  number  ;  of  the  anterior  arm,  four  ;  left  pos- 
terior arm,  three  ;  right  anterior  and  right  posterior,  five  ;  and  the  right 
anterior  either  three  or  four,  I  am  unable  to  say  which,  the  specimen 
not  being  suflSciently  perfect.  Above  this  the  arms  dichotomize  fre- 
quently one  branch  aftor  leaving  tlie  bracial  dividing  on  the  fourth 
plate,  tlie  divisions  of  which  bifurcating  on  the  fifth  plate,  and  at  least 
once  again  higher  up.  The  secondary  and  tertiary  bracials  seem  to 
vary  from  ^^Q  to  six,  the  quaternary  to  be  five,  the  quinary  eight 

No  pinnuliB. 

Anals  three,  within  the  calyx ;  the  lowest  one  pentagonal 
having  its  two  lower  faces  resting  against  the  sloping  sides  of  the 
posterior  and  the  right  posterior  basals,  the  second  resting  on  the 
upper  side  of  the  j>osterior  basal,  having  on  its  right  the  first  and 
third  anals  and  on  its  lefc  one  of  the  radiil  plates.  Above  these  is 
a  ventral  tube  of  large  pieces  of  which  but  three  series  of  three  plates 
each  were  fully  observed. 

Column  of  a  5-foil  section,  with  a  canal  of  corresponding  shape 
and  a  width  about  one-half  that  of  column.  The  portion  of  column 
collected  is  three  and  one-half  inches  long ;  0*25  wide  at  base  of  cup. 
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tapering  to  015  inch  at  0*35  inch  from  base  of  cup,  from  whence 
downward  no  taper  or  expansion  is  visible.  Joints  of  column  about 
0.25  inch  thick,  slightly  gibbous  in  centre ;  each  joint  consisting  of 
five  pieces  as  in  some  species  of  IJeterocrinus. 

This  species  agrees  with  Angelinas  genus  Euapirocrimis  in  the  ar- 
rangement of  the  cup-plates,  anal  area,  ventral  tube  and  arms.  The 
brachial  plates  differ  from  those  of  the  typical  species  in  number,  which 
is  only  a  specific  difference.  The  author  of  the  genus  considers,  as  also 
does  Mr.  C.  Wachsmutb,  that  the  coiling  of  the  arms,  such  as  is  showu 
on  plate  4,  ^g.  la  of  Angelin's  beautiful  Iconographiay  as  characteristic 
and  notable  from  a  generic  point  of  view ;  but  as  7a  of  the  same  plate 
does  not  indicate  this  peculiarity,  I  look  upon  the  failure  of  my  speci- 
mens to  show  anything  beyond  a  tendency  (such  as  is  to  be  seen  in, 
Carabocri7iUi)  to  curl  iuwatd  as  not  affecting  the  generic  relations  of  this 
species. 

This  species  is  the  firat  described  from  American  rocks.  Belong- 
ing to  a  genus  resembling  PoteriocrinuSy  excepting  in  its  lack  of  pin- 
nulie  and  difftting  from  Dendrocrinua  in  its  anal  area,  it  is  an .  interest- 
ing addition  to  our  list. 

Trenton  Formation. — One  of  the  two  specimens  collected  was 
obtained  on  Division  Street,  Roch ester ville,  and  the  other  at  Hull, 
P.Q.,  in  the  C.P.R.  cutting  adjacent  to  the  Aylmer  Road  crossing. 
—Collector  W.  R.  Billings. 

Genus  ARCHiEOCRINUS.— Wachsmuth  &  Springer. 
Arch^ocrinus  Desideratus. — n.sp. 

Cup  subglobose ;  the  breadth  once  and  a-half  the  height. 

Basals,  once  and  a-half  to  nearly  t>vice  as  long  as  wide  ;  five  in. 
number ;  hexagonal ;  bent  to  an  angle  of  90°  at  about  J  of  their 
length  from  the  column,  the  united  basal  plates  forming  for  the  first 
portion  of  their  length  a  cone  surrounding  the  column,  and  their  dis- 
tal sides  supporting  the  primary  radials. 

Primary  radials  3x5;  the  lowest  series  pentagonal ;  the  ser:ond 
hexagonal ;  the  third  pentagonal,  each  supporting  two  rows  of  secondary 
radials  four  [)lates  to  each  row.  £ach  row  of  secondary  radials  sup* 
ports  two  rows  of  tertiary  radials  having  each  two  or  three  plates  all  of 
which  are  included  within  the  cup.     The  quaternary  series  are  free 
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arm-plates,  six  rows  to  each  ray,  of  which  the  inaer  rows  of  tertiary 
plates  e&ch  support  two  and  the  outer  one ;  so  that  thei'e  are  thirty 
arms,  which  are  robust  and  fringed  with  stout  pinnulse.  The  arm- 
pieces  are  first  single  and  sub-cuneiform^  but  change  gradually  until 
about  the  fifth  or  sixth  plate  they  consist  of  two  rows  of  interlocking 
and  alternating  cuneiform  plates. 

In  each  inteiTadial  area  the  proximal  series  consists  of  one  plate, 
resting  directly  on  one  of  the  basals,  succeeded  by  two  plates  In  four  of 
the  areas  and  three  plates  in  the  azygous ;  above  which  tbe  plates  are 
much  smaller.  As  stated  above,  the  radials  are  connected  with  the  in- 
terradials,  as  high  as  the  top  of  the  tertiary  radials,  which  -is  the 
base  of  the  arms;  at  this  point  four  or  five  of  the  last  inter 
radial  plates  connecting  with  each  tertiary  radial  form  part  of  a 
flexible  fold,  which  is  continued  onward  four  or  five  plates  further 
into  a  comu,  the  point  of  which  approximates  to  that  having  its  rise 
on  the  opiK)8ite  side  of  the  same  interradins ;  these  folds  and  comu  a 
were,  at  first  sight,  supposed  by  me  to  be  arms. 

When  Mr.  Wachsmuth  defined  this  genus  the  arms  stfid  the  vault 
were  unknown.  The  sjiecimens  figured  show  these  features  in  a  very 
satisfactory  manner.  The  vault  is  seen  to  be  composed  of  very  small 
plates,  and  with  an  anal  opening  near  the  ambulacral  centre.  There  is 
no  proboscis  and  the  vault  and  arms  approximate  to  those  of  Glypto- 
<irinu8. 

The  cup-plates  are  smooth  and  gibbous.  The  radial  plates  have 
obtuse  ridges,  following  the  longitudinal  axes  of  the  rays,  much  ele- 
vated at  the  sutures  but  almost  obsolete  in  the  middle  of  the  plates. 

Trenton  Formation. — All  the  specimens  collected  by  the  author 
on  Division  sU'eet,  Kochestei  ville. 
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ADDITIONAL   NOTES   ON  THE  GEOLOGY  AND  PAL^^ON- 
TOLOGY  OF  OTTAWA  AND  VICINITY. 


BY   HENRY    M.  AMf,  B.A.,  ASST.  PALAEONTOLOGIST  GEOL.    SURV.  OF   CANADA. 

Recul  4th  March,  1885. 


Further  enquirj  into  the  varied  an-l  interesting  as  well  as  exteii- 
aive  series  of  strata  exhibited  in  the  Ottawa  valley,  both  above  and 
below  the  city,  has  added  not  a  little  to  the  sum  of  bur  knowledge 
ali'eady  recorded  in  the  transactions  of  this  society  and  elsewhere.  Both  • 
in  palaeontology  and  sTatigi-ai»hy,  much  new  to  the  locaUty,  to  Canada, 
and  in  some  instances  to  science,  has  been  discovered. 

The  field  of  research  is  vast  and  important,  but  fortunately  a 
decided  increase  in  the  interest  taken  in  geological  science  has  marked 
tlie  season  just  closed.  No  less  than  sixteen  members  of  the  geological 
section  took  advantage  of  the  sub^xcuraions,  a  number  of  whom  fi>ade 
collections  whilst  others  took  only  a  partial  yet  appreciative  interest  in 
the  subject. 

The  beautiful  sequence  of  the  lossiliferous  sedimentary  strata, 
ranging  from  the  Upi)er  Potsdam  to  the  Hudson  River  inclusive,  is  here 
well  defined  and  may  be  studied  to  great  advantage  not  only  from  a 
mere  chronological  standpoint  but  also  in  comparison  with  rocks  con- 
sidered to  be  synchronous  with  these,  and  deposited  under  rather  dif- 
ferent conditions  in  other  portions  of  this  continent.  To  trace  out 
accurately  and  ascertain  the  degree  of  submergence  and  elevation 
which  at  different  times  are  known  to  have  occurred  in  this  neighbour- 
hood during  the  palieozoic  period;  and  likewise  to  note  the  9equence  of 
life  during  this  same  period  as  evinced  from  the  p'Mceontological  data 
ali*eady  obtained  and  still  coming  in,  the  chauges  in  the  flora  and 
fauna  corresponding  to  the  changes  of  water-level,  are  indeed  tasks 
worthy  of  a  Murchison,  of  a  Sedgwick,  a  Barrande,  a  Logan,  or 
a  Billings.  Without  going  into  details  as  tp  the  result  of  a  number  of 
sections  which  have  been  studied  fi-om  exposures  in  this  neighbourhood, 
the  general  results  obtained  in  the  field  during  the  past  summer  may  be 
Slimmed  up  as  follows,  the  notes  on  each  formation  being  given 
separately. 
9 
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Potsdam  Formation, — At  Montebello,  Mr.  Louis  J.  Papineau  has 
l>een  carrying  on  extensive  operations  in  this  formation  and  has  dis- 
covered numerous  tracks  of  marine  animals  upon  the  sandstones  which 
once  formed  an  ancient  sea-shord.  Somo  beautiful  slabs  have  been  ex- 
tracted. 

Gliazy  Fonnaticya. — As  has  ah-eady  been  noticed  in  former  tran- 
sactions, the  measures  of  this  formation  are  clearly  divisible  into  these 
series  in  the  following  ascending  order  :  (a)  SandstoneSy  with  flags  and 
shales ;  {h)  'Shales  ;  (c)  Limestones.  The  sandstones  are  very  poor  in  fos- 
sils. Aylraer  town  and  Pointe  des  Chenes,  however,  have  yielded  a  few 
species,  whilst  a  specimen  of  Lingulu,  as  yet  undetermined,  but  pro- 
bably new,  was  found  in  the  shaly  division  at  Hemlock  Lake,  New 
Edinburgh ;  at  Hog's  Back,  Nepean,  some  very  fossiliferous  beds 
occur,  one  especially  noteworthy  containing  abundance  of  Ztn^u/a  BeUi, 
(  BiHings),  a  Lamellibranchiate  shell  also  undetermined  and  Cyrtodonta 
hreviuscula,  (Billings.)  Numerous  black  phosphatic  nodules,  probably 
coprolltes,  ai*e  frequently  associated  with  these. 

On  the  occasion  of  the  Club's  visit  to  Moore's  Landing,  opposite 
Quyon,  about  40  miles  west  of  Ottawa,  the  geological  branch  had  a 
splendid  opi>ortunity  aflbrded  them  of  examining  a  'fine  section  of  the 
Chazy  formation.  The  measures  at  this  place  are  exposed  from  the 
river  margin  to  the  top  of  the  hill  (with  a  few  places  of  concealment)  a 
thickness  of  135  feet.  This  exposure  can  be  traced  down  the  Ottawa 
in  an  undoubted  continuous  series  as  far  to  the  east  as  Skead's  Mills^ 
near  Ottawa,  along  the  Ontario  shore,  outcrops  of  which  are  almost 
everywhere  to  be  seen,  but  es[)ecially  about  Berry's  brewery  and 
along  the  late  shore  and  at  Brittania.  This  tract  of  country  waa 
geologically  coloured  as  Calciferous  in  the  1866  map  published  by  Sir 
Wm.  Logan,  but  from  conclusive  pal  aeon  tological  evidence  obtained  at 
this  excursion  it  can  be  positively  asserted  that  these  measures  are  of 
the  Chazy  formation.  Deposited  horizontally  and  even  now  quite  un- 
disturbed, the  beds  at  MooiVs  Landing  hold  an  abundance  of  organic 
remains  in  the  upper mont  or  limestone  portion  of  the  section.  The 
characteristic  band  of  impure  limestone  teeming  with  remains  of  £n- 
tom^straca  may  also  be  seen  here  in  its  normal  position — as  at  Aylmer, 
Hog's  Back,  L'Orignal,  etc.,  from  which  places  it  has  been  recorded. 
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The  species  most  abundant  is  probably  the  Leperditia  Canadensis,  var 
Lofuckiana  (Jones.) 

The  associated  bed  of  limestone  exhibiting  numerous  and  large 
concentric  patches  of  rock  supposed  to  repesent  the  Strom%tocerium 
rugosum  of  Hall,  is  exposed  along  the  road  a  considerable  distance,  and> 
fine  specimens  have  been  collected  of  what  appears  to  be  the  above 
species.  A  doubt  still  exists  in  the  mind  of  the  writer  as  to  whether 
or  not  this  bed,  which  is  almost  if  not  entirely  composed  of  this 
organism,  may  not  be  merely  the  result  of  concretionary  action.  Micro- 
scopic sections  of  specimens  prepared  by  Mr.  Weston  havfe  not  given 
any  characteiistic  st»*ucture.  Besides  the  above  there  were  collected : 
Columnaria  incerla  (Billings),  a  fossil  coral ;  a  Pleurotomaria  like  P. 
pauper  (Bill.),  an  Orthoceras  »p.  and  Leperditice  already  I'efjrred  to. 
There  is  but  little  doubt  that  the  strip  of  country  lying  between  this 
place  and  Ottawa,  now  occupied  by  the  Ottawa  River,  and  extending 
some  distance  on  either  bank,  presented  at  one  time  a  perfectly  flat 
and  continuous  aspect. 

Denuding  agencies  have  evidently  been  at  work  in  forming  the 
bed  of  the  Ottawa  River  and  also  to  a  certain  extent  Lake  Des  Ob^nea 
— agencies '  which  during  the  "  glacial  epoch "  must  have  been  much 
more  active  than  the  present  slow  but  sure  denuding  action  of  subaerial 
or  atmospheric  erosion. 

Another  very  typical  exposure  of  the  Chazy  formation  was 
observed  and  examined  to  the  eastward  of  the  Rideau  Hall  grounds 
close  to  where  the  measures  of  the  Trenton  formation^  characterized  by 
the  abundance  of  fossils  peculiar  to  that  horizon,  and  considerably  dis* 
tuibed  owing  to  a  looal  fault,  come  in  contact  with  it. 

The  characteristic  bed  of  concretionary  (?)  or  laminated  limestono 
is  well  exposed  over  a  considerable  area  in  the  country  lying  between 
Mr.  Matheson*s  property  and  the  Rideau  Hall  grounds,  occupying  the 
superior  portion  of  the  measures  throughout  the  greater  part.  This 
area,  as  at  present  known,  presents  an  irregular  contour  bounded  on 
almost  every  side  by  faults  and  dislocations  of  purely  local  oiigin,. 
bringing  the  measui-es  of  the  Chazy  in  contact  with  those  of  the  Black 
River,  Trenton,  and  Utica  (])  formations — showing  how  intricate  and; 
at  the  same  time  interesting  the  geology  of  Ottawa  is. 
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Besides  affbi-ding  good  sandstone  and  limestone  for  building  pur- 
poses and  also  flagstones  for  paving;  the  Chazy  formation  about 
Ottawa  aflbrds  good  hydmulic  cenient.  On  lot  34,  Con.  A,  Nepean, 
Mr.  C.  B.  Wright  has  oi>ened  a  large  quarry  in  three  be  la  lying  close 
to  one  another  in  the  uppermost  part  of  this  formation,  and  for  years 
past  has  obtained  a  large  quantity  of  a  magnesian  limestone  having  a 
marked  conchoidal  fracture  and  often  containing  small  cavities  lined  with  * 
])ink  calcite  crystals.  Higher  up  the  river  and  on  the  line  of  strike  of 
the  above  mentioned  exposure  the  same  beds  were  noticed  at  several 
places,  whilst  in  the  "  Geol.  of  Canada,"  1863,  page  806,  it  is  stated 
that  ihey  are  continuous  from  Allumelte  Island. to  Hawke^bury,  a  dis- 
tance of  over  100  miles.  The  cement,  known  commercially  as  the 
**  Hull  Cement  "  and  manufactured  by  cilcining  this  rock  with  an  ad- 
mixture of  clay  as  the  argillaceous  constituent  required  in  certain 
definite  proportions,  has  been  characterized  as  "  a  strong  and  lasting 
cement " — (see  descriptive  catalogue  of  the  minerals  of  Canada^ — Dr. 
Selwyn,  1876.)  The  clays  used  belong  to  the  post  tertiary  epoch  and 
are  of  marine  origin,  being  known  as  the  **  Leda  Clays." 

There  has  been  a  considerable  demand  for  **  Hull  Cement "  in 
foreign  as  well  as  home  markets  during  the  past  year,  upwards  of  8,000 
barrels  of  hydraulic  cement  having  been  shipped  from  this  port  whilst 
there  have  already  been  extracted  1,750  loads  of  cement-sione  this 
winter  for  calcination  during  the  coming  season.  The  ciment  belongs 
to  that  class  known  as   "  slow-setting." 

Bird* 8  Eijt  and  Blavk  River  Formation. — The  measures  of  this 
formation  about  the  Petite  Chaudiere  on  the  north  and  south  shores  of 
the  Ottawa  River  were  visited  and  a  number  of  the  characteristic 
species  of  fossils  collected,  e.  g.  :  Columnaria  Ildlli,  (Nicholson),  Teira- 
dium  Jibratutn  (Safford),  etc. 

Notes  were  taken  on  the  much  faulted  and  disturbed  strata  at  this 
locality  which  assumes  its  peculiar  orographic  as[>ect  on  account  of 
faults  cutting  the  measures  in  a  parallel  series  of  steps — whence  the 
rai)ids. 

It  is  very  difficult  to  ascertain  in  many  instances  the  exact  amount 
of  faulting,  yet  the  exi>osures  are  most  interesting  and  deserve  close 
study.     . 
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Proceeding  eastward  from  the  city  we  fiad  another  interesting 
exposure  of  this  formation  occurring  at  the  branching  of  the  road  lead- 
ing to  Beech  wood  cemetery,  close  to  the  swamp.  Here  a  very  inter- 
esting section  may  be  seen  showing  the  contact  of  this  formation  with 
the  UUca,  indicating  the  presence  of  a  local  fault  or  dislocation  appar- 
ently causing  a  downthi-ow  on  the  west  side  of  the  fault  of  at  least  200 
feet.  This  fault  is  a  remarkable  one,  and  can  be  traced  to  a  distance 
of  two  miles  on  the  Ontario  side,  traversing  the  country  in  an  approxi- 
mate north  and  south  direction,  crossing  the  s.wamp  above  referred  to, 
and  may  l)e  seen  bringing  the  measures  of  the  Trenton  at  a  high  angle  to 
the  horizm  on  tlie  east  side  of  Mackay's  Bay.  The  Black  River  forma- 
tion here,  as  in  other  places  about  Ottawa,  is  characterised  by  beds  of  dark 
blue  and  grey  impure  limestone  affording  good  building  stone,  almost 
throughout  its  whole  measures.  At  this  exposure  the  lower  measures 
of  the  formation  are  tilted  at  an  a'lgle  of  90'  where  they  come  in  con- 
tact with  the  Ucica  formation,  then  proceeding  eastward  the  beds  are 
seen  to  dip  at  various  angles  to  the  east,  the  angle  gradually  d^reasing 
until  the  summit  of  the  bluff  and  the  cemetery  are  reached,  where  they 
are  practically  horizontal,  dipping  but  slightly  to  the  east. 

Amongst  the  organic  remains  found  here  may  be  mentioned  Tetra- 
dium  Jibratum  (Safford),  Ilelicotoina  planulala  (Salter),  PUurotomaria 
lapici'la  (Salter),  besides  lamellibranchiata  and  bivalve  ento»nostraca 
in  great  numbers  requiring  further  study. 

Trenton  Formation. — In  this  tolerably  well  knoM^n  and  interesting 
formation  some  points  of  interest  aro  always  sure  to  come  up,  both  as 
regards  its  palasontological  record  and  local  stratigraphical  significance 
At  Ottawa  and  vicinity  the  Trenton,  like  its  closely  related  formations, 
is  affected  by  a  number  ot  faults,  an  1  it  has  been  pretty  conclusively 
ascertained  from  flexures  in  the  strata,  accompanied  by  faults,  exhibit- 
ing what  is  generally  termed  a  monoclinal  structure,  or  simply  a 
"  monocline  "-r-that  there  has  been  in  most  instances  a  downthrow  on 
the  west  Fide  of  the  faults,  which  have  a  generU  north  and  south 
bearing  at  right  angles  to  the  course  of  the  Ottawa  River.  The  Tren- 
ton formation,  as  exposed  at  Nepean  Point  and  old  **  Ban-ack,"  or 
now  "Parliament  Hill,*'  presents  many  interesting  faults  and 
flexures. 
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AmoDg  the  fossil  remains  worthy  of  note  collected  at  the  foot  of 
Tarliament  Hill  may  be  mentioned  a  large  sponge  referred  by  Mr. 
Whiteaves  to  the  genxis  Brackiospongia  (Marsh.)  This  beautiful  speci- 
men was  obtained  by  the  -writer  above  low  water  mark  in  a  bed  of  lime- 
stone six  inches  in  thickness,  and  immediately  overlying  that  containing 
tracks  or  trails  of  marine  animals,  at  one  of  the  geological  sub. 
excursions  of  the  Club,  Dr.  Baptie  being  present.  It  is  the  first  time 
that  the  genus  has  been  recognized  as  occurring  in  Canada.  This 
Ottawa  specimen  measures  10  inches  or  24*5  centimetres  in  diameter, 
and  presents  seven  "  brachia,"  or  "arms" — so  called.  These  lobes,  more 
4>roi>erry  speaking,  are  seen  to  radiate  from  a  broad  circular  central 
portion.  There  appear  between  these,  in  the  intermediate  spaces,  lobes 
slightly  elevated  above  the  generil  level  of  the  others ;  whether  theso 
are  structural  or  not  has  not  yet  been  ascertained.  The  specific  refer- 
ence is  still  doubtful  as  microscopic  sections  carefully  prepared  by  Mr. 
Weston,  of  the  Geological  Survey,  have  not  given  definite  structure. 
In  ceiiain  minor  details  our  8i>ecimen  differs  from  either  of  the  three 
species  described  by  Profs.  Owen  and  Marsh,  from  the  Cincinnati  group 
of  Ohio,  and  whether  they  ai*e  »il  the  same  or  different  species,  still  re- 
mains to  be  settled. 

Associated  with  it  was  discovered  a  series  of  tracks,  probably 
made  by  mollusca,  resembling  in  miniature  those  described  by  Billings 
as  Sasrichmtes,  from  the  Cambro-Silurian  deposits  of  Anticosti.  That 
they  are  not  referable  to  Billing's  species,  S,  abrupluSf  is  at  once  evi- 
dent by  comparing  the  8(>ecimen8  with  the  description. 

The  Ottawa  specimens  are  often  tortuous  in  their  course,  the  marks 
or  pits  are  arranged  in  an  alternating  manner,  and  about  three-eighths 
of  an  inch  is  the  greatest  width  of  these  tracks,  there  lieing  about 
twelve  steps  or  series  of  footprints  in  the  space  of  twenty-four  lines. 
Ichnites  like  these  are  generally  supposed  to  have  been  molluscan  in 
origin.  Amongst  the  other  species  of  interest  collected  at  the  same 
sub-excursion  may  be  mentioned  as  of  more  esi)ecial  interest,  Ophileta 
Ottaivaensis  (Billings),  Strophomena  delioidea  (Conrad),  Bucania  bid- 
orsata  (Hal*),  &c.  Besides  the  above,  the  Treqton  formation  has  also 
yielded  Amplexopora  Cmuidensia  (Foord),  Pholidops  suUruncatus  (Hall), 
JlUenvs  trentonensis  (Emmons),  a  heyrichia  very  difficult  to  distinguish 
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from  some  of  the  Cincinnati  group  spiecies  described  by  Prof.  S.  A. 
Miller,  as  well  as  a  number  of  species  awaiting  identidcation. 

A  very  intei-esting  sub-excui-sion  of  the  clab  was  held  at  a  short 
distance  from  the  city  in  July  last,  when  the  wiiter/in  company  with 
Messrs.  Craig,  Summerby  and  Dr.  Loux,  all  enthusiastic  members 
and  devotees  to  science,  visited  a  number  of  interesting  exposures  in 
the  county  of  Russell.  The  Trenton  was  observed  to  crop  out  on  the 
10th  lot  of  con.  10,  RusseU,  and  lot  30  of  con.  5  of  Cambridge,  forming 
a  ridge  or  elevation  above  the  general  level  of  the  country,  the  measures 
dipping  at  an  angle  of  about  15'^  to  the  north.  There  may  be  a  dislo- 
cation here,  but  the  exposures  wei*e  too  limited  to  ascertain.  The  strike 
is  almost  due  east  and  west.  Farther  up,  at  Cook's  Eapids,  on  the 
River  Castor,  lot  8,  con.  9  of  Russell,  was  found  a  splendid  expos- 
ure of  the  Trenton  formation  for  a  distance  of  at  least  one  mile, 
characterized  by  abundance  of  fossils,  over  twenty  species  hav- 
ing been  collected  and  recorded  from  that  place,  amongst  which 
■nay  be  mentioned  the  Brachiospotigia  referred  to  ali"eady,  Protarea 
vettisia.  If.  Pra8opora  Selwt/ni  (Nich),  Bellerophon  sulcatinus  (BiH 
lings). 

The  Ullca  Formation. — To  sum  up  briefly  the  results  obt^iined 
in  the  very  interesting  series  of  bituminous  schists  and  associated  im- 
pure limestones,  it  may  be  said  that  in  the  exposures  on  the  Rideau 
Hall  grounds  the  peifectly  conformable  position  of  the  Utica  on  the 
Trenton,  or  else  the  gradual  passing  of  the  Trenton  measures  into  those 
of  this  formation  is  very  evident.  That  an  unconformability  has  been 
assigned  to  the  Utica  by  many  authors  is  a  well-known  fact.  The 
measures  at  Rideau  Hall  immediately  set  at  rest  this  question  upon 
examining  them.  Not  only  the  stratigraphy  agree.'s,  but  also  the  mass 
of  palajontological  evidence  which  has  already  been  gathered  from  this 
formation,  enables  one  to  satisfy  himself  of  the  truths  of  the  above 
statement.  There  is  no  discordance  of  stratification  whatever,  and, 
further,  there  ai'e  species  and  genera  which  pass  from  one  into  the 
other  gradually.  In  fact  it  is  very  difficult,  nay,  impossible,  to  give 
the  precise  bed  which  is  first  characteristic  of  the  Utica. 

The  uppermost  measures  of  the  Trenton  have  shales  between  the 
layers  of  limestones  ;  the  sediment  having  assumed  a  more  argillaceous 
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iiature,  owing,  no  doubt,  to  a  depression  of  the  continent  and  conse- 
quent greater  dt  pth  of  the  seas  in  the  Utica  times. 

An  important  fact  has  been  ascertained  with  regard  to  the  distri- 
bution of  the  Ulica  at  Ottawa,  viz.,  that  it  occurs  on  Bank  street,  just 
west  of  the  fault,  which  runs  by  the  **  Supreme  Court "  building.  The 
Utica  was  further  ascertained  to  occur  on  Albert  street,  from  the 
comer  of  Kent,  175  feet  in  an  easterly  direction,  having  had  to  be 
blasted  by  the  men  employed  in  laying  drains,  &c.  From  these  shales 
some  beautiful  specimens  were  obtained.  The  rocks  here  present  a 
striking  resemblance  to  those  of  a  similar  horizon  at  such  a  remote  dis- 
tance as  Collingwood,  on  the  Georgian  Bay.  The  association  of  the 
trilobites,  mollusks  and  bivalve  shells,  and  entomostroca  is  strikingly 
the  same.  Lyrodeanui  pvlc/iellum,  Leperditia  cylindrical  Asaphus  Cana- 
densisy  Triartfirua  becki,  Lingula  Frogne,  Leptobolus  insignis  and  Endo- 
eerns  proieiformis,  all  occurring  together  in  same  beds  both  here  and 
at  Collingwood  in  Western  Ontario.  Amongst  the  additioiis  to  the  list 
of  Utica  species  may  be  mentioned  a  new  species  of  monticuliporid — 
Batostoma  erratica^  Ulrich,  MSS.  *  From  beautiful  sections  of  this 
interesting  branching  polyzoary  prepared  by  Mr.  Weston  and  from  draw- 
ings excecuted  by  the  same  gentlemen,  together  with  Mr.  Ulrich's 
authority,  the  writer  has  had  an  opportunity  of  identifying  the  speciea 
in  question.  Prof.  Ulrich  will  soon  desciibe  it,  and  tlierefore  no 
description  is  here  given  of  it.  It  has  further  been  ascertained  that 
the  graptolites  referred  to  as  Didymograpixis  flaccid  as  and  aniiectans^ 
are  both  refernible  to  the  genus  Leptograptus. 

IIuOhor  River  Fornhation. — Here  we  have  to  hail  a  new  era.  in  our 
geological  nomenclature,  having  to  add  this  formation  to  the  eight 
othei-s  already  known  about  Ottawa,  and  with  which  the  Club's  work  haa 
dealt.  That  the  shales  and  arenaceous  beds  found  on  a  cutting  on  the 
Canada  Atlantic  railway  are  of  this  age  may  be  ascertained  from  the 
following  list  of  species  found.  The  cutting  is  three  miles  frona 
Ottawa.  Zygospira  headi,  B.  (0.  Erratica,  H.),  Orthis  testudinariq, 
and  opertrineUa,  Modiolopsia  modiolarisy  Conrad  (large),  }i odiolopsis- 
pholadiformis  (Hall),  Anhbonychia  radiata  (Hall)  &c.,  Cyrtolites  orna^ 
tti8  (Conrad),  Bellerophon  bilobatus — G.  B. 
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In  the  post  tertiary  deposits  of  Green's  creek  the  writer,  in  com- 
pany with  Mr.  F.  A.  Dixon,  found  an  interesting  coleopterous  insect, 
which  is  now  in  the  hands  of  Prof.  S.  H.  Scudder,  of  Boston,  and 
awaits  identification. 


REPORT  OF  THE  PALiEONTOLOGlOAL  BRANCH. 

To  the  Council  of  tite  Ottawa  Field' N'aturalists' Jjluh  : 

I  was  unable  to  attend  last  summer's  Club  excuraions,  but  during 
the  autumn  I  paid  some  attention  to  a  rich  outcrop  covering  the 
western  portions  of  lots  3  and  4,  concession  3,  R.  F.,  Gloucester, 
County  of  Carleton.  In  1878  Mr.  H.  O.  Wood,  P.L.S.,  pointed  out 
this  outcrop  to  Mr.  G.  C.  Heron,  C.E.,  and  myself,  and  I  trust  that 
some  enterprising  member  of  this  club  will  visit  the  locality  and  work 
up  the  exposures  thoroughly.  The  following  species,  together  ivith. 
many  others  yet  undetermined,  are  now  in  my  cabinet : 

1.  Stromatocerium  rugf)sum. 

2.  Tetradium  fibratum. 

3.  Ptilodictya  acuta. 

4.  Orthis  tricenaria. 

5.  Rhynchonella  increbescens. 

6.  Streptorynchus  subtentuni. 

7.  Bucnnia  expansa. 

8.  B.  punctifions. 

9.  B.  bidorsata. 

10.  Ophileta  ottawensis. 

11.  Ecctiliomphalus  tientonensis. 

12.  Helicotoma  planulata. 

13.  Raphistoma  progne. 

14.  Pleurotomaria  snbconica. 

15.  Subulites  subfusiformis. 

16.  S.  elongata. 

17.  Cyclonema  halliana. 

1 8.  M  urchioonia  milleri  and  M.  railleri  var.  |>ei*angulata.. 

19.  M.  holic teres. 

20.  Endoceras  annulatum. 

21.  Orthoceras  biliueatum. 

22.  O.  multicameratuni. 

23.  O.  amplicameratum. 
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24.  Lituites  convolans. 

25.  Cyrtodonta  canadensis. 

26.  C.  obtusa. 

27.  C.  huronensis. 

28.  C.  subtruncata. 

29.  C.  Bubcarinata. 

30.  Ambonychia  orbicularis. 

31.  Modiolopsis  trentonensis. 

32.  M.  modiolaris. 

33.  M.  meyeri. 

34.  M.  gesneii. 

35.  Illeenus  ovatus. 

36.  I.  milleii. 

37.  Bathyurus  ex  tans. 

38.  Ceraurus  pleurexanthemus. 
Thirty-eight  species  and  one  variety. 

I  think  it  is  high  time  that  the  attention  of  the  club  was  called  to 
the  fact  that  very  little  work  worthy  of  mention  has  been  done  daring 
the  past  twenty  years  in  Ottawa  Trenton  group  paleontology.  Looking 
over  Canadian  scientific  pamphlets  and  [leiiodicals  I  find  but  two 
notable  lists  of  Trenton  fossils,  one  by  Mr.  J.  F.  Whiteaves,  published 
in  the  Canadidn  Naturalist  for  1865,  and  the  other  Mr.  Ami's  list, 
published  in  your  Ti-ansactions  No.  5.  Mr.  Whiteaves'  list  was  of  66 
species  from  the  Trenton  formation  (excluding  the  Birdseye  and  Black 
River)  of  the  Island  of  Montreal.  Mr.  Ami's  list  includes  Ohazy, 
Birdseye  and  Black  River,  Trenton,  Utica  and  two  divisions  of  xhe 
Post  Tertiary.  Omitting  the  Post  Tertiary,  and  excluding  varieties 
where  their  species  are  also  given,  we  find  that  Mr.  Ami  has  given  us 
202  distinct  species  from  the  Cambro-Silurian  rocks  of  this  locality,  as 
follows  : — 

Chazy 10  species. 

Birdseye  and  Black  River 22       " 

Trenton ' 154 

Utica 45       " 

231 
Less  10  marked  doubtful  and  19  names 
repeated  under  two  or  more  forma- 
tions   29       " 

Total  number  of  Cambro-Silurian  species.   202 
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With  reference  to  the  Trenton  group  I  may  mention  that  this  list 
does  not  include  all  the  Ottawa  fossils  described  and  recorded  from  that 
group  by  E.  Billings  and  others,  which  fact  Mr.  Ami  mentions  in  his 
introduction. '  These  neglected  names,  which  I  propose  to  record  are  as 
follows : — 

Glyptocrinus  ornatus,  Report  G.  S.  C.  1853-4-5-6. 
Dendrocrinus  conjugans,  V  "  ** 

Carabocrinus  radiatus,  "  "  ** 

Orthis  gibbosa,  •«  "  " 

Cyrtoceras  simplex,  **  '*  " 

Vanuiemia  inconstans,  Report  G.  S.  C.  1857. 
Cyrtodonta  subangulata,  "  *' 

C.  obtusa,  "  " 

-     C.  Canadensis,  "  " 

C.  subcarinata,  **  ** 

O.  rugosa,  "  " 

Bellerophon  (Bucania)  disculus,  Report  G.S.C.,  1863,  pages  166-7. 
Euneroa  strigillata,  **  "        *         " 

Helicotoma  planulata,  "  **  '* 

Matheria  brevis,  "  "  " 

M.  obtusa,  "  "  " 

Modiolopsis  meyeri,  Palieozoic  Fos.,  Vol.  I,  G.  S.  C. 
Ct^nodonta  abrupta,  "  "  ** 

Orthis  porcata,  **  **  ** 

O.  retrosa,  "  *•  ** 

Illa^nus  angusticollis,  Canadian  Nat.  and  G^ol.,  1st  series,  Vol.  4. 
Strophomena  (Streptorynchns)  fluctuosa,     "  "  Vol.  5. 

S.  camerata. 
Pleurotomaria  progne, 
P.  americana, 

<Tomphoceras  praeroaturum, 
Calapoecia  canadensis,  Canadian  Nat.  and  Geol.,  2nd  series,  Vol.  2. 

All  the  above  were  recorded  by  E.  Billings,  and  the  following  by 
Prof.  Nicholson  : — 

Ftilodictya  fenestelliformis.  Report  Paleontology  of  Ontario,  1875. 
Strophomena  rhomboidalis,  **  **  " 

Twenty-seven  species  recorded  by  E.  Billings  and  two  by  Prof. 
Nicholson,  in  all  twenty-nine. 

Of  species  observed  by  myself  in  this  neighbourhood,  not  occurring 
in  Mr.  Ami's  list  and  unrecorded  by  R  Billings  or  Prof.  Nicholson,  I 
may  mention  the  following  : — 

1.  Lingula  elongata. 

2.  Discina  pelopea. 
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3.  Crania  setigera. 

4.  Slreptorynchus  subtentum. 

5.  Bucania  expansa. 

6.  B.  punctifrons. 

7.  Siibulites  elongata. 

8.  Cv'clonema  halliana. 

9.  C.  bilix. 

10.  Holo)>ea  pahidinirorrois. 

11.  Mui-chisonia  belie  teres. 

12.  Endoceras  anuulatum. 

13.  Orthoceras  multicamei*atum. 

1 4.  Lituites  convolans. 

15.  Ctenodonta  aatarteiformis. 

16.  Cyrtodonta  buronensis. 

17.  A m bony chia  orbicularis. 

18.  Modiolopsis  trentonensis. 

19.  M.  uiodiolaris. 

20.  Bathyurus  extans. 

21.  liicbas  ti*entonensis. 
Twenty-one  species. 


1 9th  February,  1885. 


WALTER  R.  BILLINGS. 


ADDENDUM. 


In  the  Transactions  published  last  year  (No.  5,  Vol.  II ,  No.  2) 
certain  geological  notes  by  Mr.  Walter  R.  Billings,  which  were,  in- 
tended by  him  to  appear  separately,  in  a  different  form,  were  inad- 
vertently incoriKji-ated  in  the  report  of  the  Geological  Branch  (Page  121). 


•  REPORT  OF  THE  BOTANICAL  BRANCH. 

This  report  has  unfortunately  been  mislaid  since  it  was  read  at  the 
Club  Soiree  held  on  18th  Dec,  1884,  and  as  the  printing  of  these 
Transactions  cannot  be  delayed,  its  appearance  has  been  postponed *to 
the  next  number. 
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REPORT  OF  THE  CONCHOLOGICAL  BRANCH. 


To  the  Council  of  Ute  Ottawa  Field-Naturalists  Club  : 

Gentlemen, — During  the  past  year  this  section  of  the  club  has 
made  gratifying  progress  in  the  work  assigned  to  it.  In  conjunction 
with  the  botanical  branch,  three  sub-excnrsions  were  held  in  the  early 
part  of  the  season.  The  tirst,  to  the  raarl  beds  east  of  Henrlock  Lake, 
afforded  many  of  the  commoner  land*  shells,  such  as  Mesodon  albolabris, 
Say,  Fatula  alternata,  Say,  Patula  stnatella.,  Anth.,  Stenotrema 
monodon,  Rackett,  and  Succinea  obCiqua,  Say.  Macrocylis  concava,  Say, 
Hyalina  arborea,  Say,  //.  viridukiy  Mko.,  and  Conulus  fulvusy  Drap., 
were  obtained  in  less  numbers,  together  with  two  bleached  specimens 
of  Mesodon  sayiiy  Binney,  and  one  of  Zonites  inornatus,  Say.  Both  the 
iatter  species  probably  lived  in  this  locality  within  a  very  recent  period. 
It  is  not  likely  that  they  long  survived  the  destruction  of  the  forest 
which  once  favoured  them  by  equalizing  the  temperature,  preventing 
rapid  evaj>oration  and  condensing  at  night  generous  supplies  of  moist- 
ure from  the  atmosphere. 

On  the  way  homeward  Campeloina  decisum.  Say,  Linincea  desidiosa^ 
Say,  and  Planorbis  campanulatus.  Say,  were  collected  in  the  lake. 
Anodonta  fluviatilis,  Dillw.,  was  observed  in  quantity  in  muskrat  heaps 
at  the  west  end  of  the  lake,  but  no  perfect  shells  were  found,  one  valve 
being  invariably  broken.  In  one  specimen  of  the  P.  campanulaiuSf  the 
bell  8ha}>ed  mouth  after  being  fully  formed  had  contracted  and  con- 
tinued growing  for  half  a  whorl,  when  another  enlarged  aperture  was 
formed.  The  result  is  /'.  (Adulu)  multivolvisy  Case,  in  every  particular 
but  one.  The  shell  from  Hemlock  'Lake  has  only  four  and  a  half 
whorls,  instead  of  the*  "seven  whorls"  of  Case's  somewhat  mythical 
species,  which  in  fact  seems  to  have  been  nothing  more  than  P.  campa- 
nulatus  with  the  aperture  duplicated. 

The  next  exi)edition  was  to  Dow^s  Swamp.  A  halt  was  made 
</i  route  ac  the  Bank  street  bridge,  where  Valvata  tt-icarinaia,  Say, 
Limncea  stay/nalis,  L ,  Phusa  ancillaria^  Say,  Planorbis  trivolvis,  Say, 
and  P.  campanulatus  were  collected.  Very  tine  specimens  of  L,  stagtudis 
occur  at  many  points  along  the  Ridexu  Canal,  but  nowhere  of  more 
graceful  proportions  and  beautiful   lustre  than  in  the  dead  water  ex- 
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tending  from  the  canal  in  a  westerly  direction  immediately  above  the 
swing  bridge.  P,  ancillarla  found  there  is  also  very  beautiful,  but 
except  in  colour  it  differs  little  from  the  form  of  F,  heterostropfia,  Say, 
commonly  met  with.  Both  s)>ecies  are  tound  in  company  in  a  depau- 
perate form  around  the  islands  at  the  foot  of  the  Little  Chaudi^re. 

On  arriving  at  the  swamp  no  time  was  spent  in  searching  tor  the 
minute  land  shells — many  very  rare — which  it  produces,  but  our  party 
at  once  repaired  to  the  lake  in*  its  centre.  Valvatj^  sinceray  Say 
LitnruBa  palustriSf  Mull,  were  present  in  great  abundance,  with  not  a 
few  Plcmorbis  de/lectua,  Say,  and  F,  eaxvcutvs^  Say.  The  only  bivalve 
previously  taken  in  the  lake  was  Fisidium  abditum,  Hald.,  but  on  this 
occasion,  in  addition  to  that  species,  were  found  F.  ventricoaum^  Prime, 
and  Sphcti'ium  securis^  Say — the  former  rare  and  the  latter  common 
and  more  inflated  than  the  shells  occurring  in  the  canal. 

Later  in  the  season,  in  the  ditch  on  the  opposite  side  of  the  rail- 
way from  Dow's  swamp,  a  small  form  of  Fhyaa  gyrina,  Say,  was  taken 
in  large  numbers. 

The  third  sub-excursion,  which  took  place  to  Hull,  was  not 
attended  with  very  satisfactory  results.  Along  the  eastern  slopes  of 
the  hill  overlooking  the  beaver  meadow  a  few  specimens  of  Mesodon 
aayii  were  found.  Limncea  emarginata,  Say,  and  Physa  Iieterostropha 
were  taken  in  Scott's  Creek;  and  iii  dried  up  pools  beside  the  railway 
we  noticed  myriads  of  shells  of  Limncea  palustris. 

On  the  general  excursion  of  the  club  to  Kingsmere  we  obtained 
Mesodon  sayii,  Zonif^  inornatus,  a  slug  which  is  probably  Falli/era 
dorsalis,  Binney,  and  a  great  many  of  the  smaller  helices.  No  locality 
near  Ottawa  affords  so  many  species  of  land  shells  as  King's  Mountain 
and  the  ravines  which  climb  around  its  sides,  but  neither  the  coronal 
lake  near  its  summit,  nor  Kingsmere  far  below,  appears  to  contain  a 
single  shell.  Many  larger  lakes  in  the  Laurentides  are  equally  unpro- 
ductive. 

At  Mohr's  wharf,  on  the  occasion  of  the  excursion  to  the  Chats, 
Unio  complanatus,  Sol.,  U.  radiatus,  Lamk.,  Limncea  catascojnum^  Say, 
L,  caperata.  Say,  and  Flanorbls  trivolvis  were  observed  along  the  shore; 
and  the  woods  to  the  south  afforded  Mesodon  albolobrls,  Fattda 
striatelloy   IJycdina  arborea,   IL  vindtda^   U.  indetiJtata^  Say,   GoniUtis 
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fulvuSy  Strobila  lahj/rinlJdcay  Papa  coiitracta.  Say,  Succinea  ovcUis,  aacl 
Tebennophorvs  carolinenais,  Bosc. 

We  were  absent  from  the  city  when  the  excursioas  were  held  ta 
Buckingham  and  Casselman,  but  on  these  occasions  the .  branch  waS; 
represented  by  Mr.  Harrington.  Little  worthy  of  particular  mention 
was  observed  at  Buckingham,  but  at  Casselman  an  important  adjitioa 
was  made  to  our  lists  in  the  large  and  handsome  Meaodon  thj/rai^ 
desy  Say. 

Considerable  independent  work  was  done  by  individual  members, 
of  this  section  when  business  cares  permitted.  On  the  3rd  and  4th  of 
September  a  tour  was  made  along  La  P6che  River,  in  the  County  of 
Ottawa,  fi'om  its  mouth  to  its  source.  As  far  back  as  Masham  post, 
office,  the  stream,  flowing  in  a  gravelly  bed,  often  strewn  with  boulders, 
appears  to  contain  only  two  shells,  Unio  complanatua  and  Phyack 
hetero8tropha,  the  latter  very  large.  Before  reaching  Masham  a  visit, 
was  made  to  a  smjill  and  in  part  shallow  lake  on  the  right  of  the  road 
leading  up  the  valley.  It  is  locally  known  as  Gauvreau'3  L^ke,  being^ 
named,  as  is  customary  in  the  Lauren  tides,  after  a  neighbounng  settler^ 
It  fairly  teems  with  molluscan  life.  Four  species,  howevoi,  found  com* 
mon  there  on  July  11,  1881  :  Annicola  porata.  Say,  Limncea  desidioaa^ 
Say  (a  small  but  beautiful  variety),  Planorhia  de/lectuSy  and  Spccrium 
autcatum,  Lamk.,  had  almost  entirely  disappeared.  Campeloma  deciaum 
was  rare  as  on  the  occasion  of  the  former  visit  to  the  lake,  and  a  large 
fine  variety  of  Plarwrhis  trivolvis  very  common.  Unio  coynplanatuSy 
U,  luUoliis,  Lamk.,  Aiiodo/ta  fragilia,  Lamk.,  and  A.  lacustrisy  Lea, 
occurred  in  the  shallows  in  great  abundance,  notwithstanding  the  inx- 
mense  numbers  destroyed  by  muskrats,  as  bore  witness  the  large  heaps 
of  empty  shells  at  short  intervals  along  the  shore.  In  this  and  other 
lakf^  the  muskrats  tear  off  one  valve  of  the  fragile  anodontas,  but  the 
thick  shelled  species,  as  well  ad  margari tanas  and  unios,  they  treat  in  a 
different  manner,  breaking  off  invariably  a  sqiall  portion  of  the  lower 
third  of  the  posterior  margin.  It  is  not  improbable  that  they  then 
extract  the  juices  of  the  animal  by  suction,  and  when  the  adductor 
muscles  relax  and  the  valves  open  the  firmer  parts  become  easily 
accessible.  Where  thin  andontas  ai*e  rare  and  occur  in  company  v^ith 
numerous  unios,  as  at  several  points  along  the  Ottawa,  %hey  are  treated 
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-exactly  lU^e  the  thicker  shells.     The  rats  in  such  places  have  apparent- 
ly not  learned  to  distinguish  the  two  genera. 

Beyond  Masham  mills,  whtre  the  mill  dam  was  undergoing  repairs, 
the  muddy  river  bed  was  almost  dry.  The  same  shells  were  found 
here  as  lower  down,  and  in  addition  Campdoma  deciaum  rufumy 
Planorhis  trivolvis,  P.  hicariacUus,  Say,  (Jnio  complanatus^  and  Sphae- 
rium  sulcatum.  Higher  up,  the  river  became  rapid  and  narrow,  with 
a  pebbly  bottom — a  mere  mountain  brook -7-and  no  shells  were  found 
in  it. 

Later  in  September  the  outlet  from  Leamy's  Lake  was  explored. 
Where  it  joins  the  Ottawa  a  single  fine  specimen  of  Anodonta  henediciiy 
Lea,  was  collected.  In  the  same  vicinity,  and  especially  at  the  mouth 
of  Brigham's  Creek,  the  surface  of  the  water  near  the  shore  was  one 
warm  evening  observed  almost  covered  by  innumerable  univalves  float- 
ing foot  upward.  Physa  /leterostrop/ia  was  the  sjjecies  most  abundant. 
Scarcely  less  common  were  Planorhis  bicar hiatus  and  P,  alhus,  MiilL, 
while  P,  trivolvis — a  medium  sized,  robust,  dark  brown  form — and 
Lhnno'xi  catascopium  were  sparingly  represented. 

As  the  polyzoa  are  classed  under  the  mollusca,  it  may  not  be  out- 
side the  metier  of  this  branch  to  mention  the  occurrence  of  numerous 
large  colonies  of  Pectinaiella  nuiynifica  in  the  bay  into  which  the  outlet 
from  Leamy's  Lake  flows. 

With  a  view  to  preparing  a  complete  list  of  the  terrestrial  mol- 
iusks  of  this  vicinity  a  special  effort  was  made  by  visiting  new  localities 
*o  collect  all.  tho  species  which  occur  here.  The  results,  in  part  auc- 
'^essful,  have  been  sei  forth  in  a  paper  recently  read  before  the  club. 

F.  R.  LATCHFORD. 

4th  March,  1885.  PASCAL  S.  POIRIER. 
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ADDENDUM. 


Correction  bt  Mr.  J.  F.  Whiteaves  of  Remarks  Attributed  to 
HIM  ON  PAGE  133  (Transactions  No.  5). 


To  the  Secretxvry  of  tlie  Ottawa  Fleld-NutunUists'  Club  : 

Dear  Sir, — On  page  133  of  vol.  2  of  the  Transactions  of  the 
Ottawa  Pield-NaturalUtR'  Club  some  remarks  are  attributed  to  roe  in 
which  my  meaning  has  been  misunderstood  on  two  points. 

In  reference  to  the  first,  what  I  intended  to  say,  and  what  I 
believe  I  did  lay  was,  that,  as  Dr.  Lea  pointed  out  long  ago, 
ihe  rivers  flowing  immediately  west  from  the  Alleghanies,  such  as  the 
Ohio  and  other  tributaries  of  the  Mississippi,  contain  a  diflerent  set  of 
Unionidse  to  those  which  inhabit  the  streams  of  New  England  and  the 
more  northern  Atlantic  States  which  flow  eastward  from  that  mountain 
range.  That  to  the  north,  in  Canada,  where  no  such  mountain  barrier 
exists,  there  is  often  no  such  marked  distinction  between  these  faunse, 
and  that  this  co-  mingling  may  to  some  extent  have  been  brought  about 
by  such  artificial  means  as  the  construction  of  canals,  like  the  Welland. 
At  the  time  the  remarks  were  made  it  did  not  occur  to  me  that 
some  of  the  members  present  might  not  be  aware  of  the  fact  that  the 
Unionidte  of  the  Pacific  slope  belong  to  quite  a  diflerent  fauna  to  the 
two  already  indicated. 

Secondly,  in  regard  to  the  North  American  species  of  Anoiionta,  it 
never  entered  into  my  mind  to  suppose  that  all  the  species  that 
have  been  desciibed  from  this  continent  could  be  regarded  as  one. 
My  remarks  were  to  the  efit>ct  that  sonie  of  the  so-called  species 
which  have  so  far  have  been  recorded  as  occurring  in  Canada  (and 
especially  those  from  the  Province  of  Quebec)  have  been  thought  by 
naturalists  of  experience  to  be  possibly  only  polymorphic  varieties  of 
the  European  (and  possibly  circumpolar)  Auoionta  cygnea. 

J.  F.  Whiteaves. 
August  18th,  1885. 
h 
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JREPORT  OF   THK    ENTOMOLOGICAL  BRANCH    FOR   THE 
SEASON  OF  1884. 


To  the  Council  of  the  Ottawa  Field-Naturalisls'  Cluh : 

As  predicted  in  the  report  submitted  last  year,  the  depth  of  snow 
which  covered  the  ground  was  foUpwed  by  a  great  abundance  of  insects, 
the  hibernated  forms  of  which  had  been  well  protected  from  harra. 
Although  the  spring  was  rather  backward  and  the  snow  slow  iu  dis- 
appearing, the  season  was  earlier  than  in  1883,  and  hibernated  insects 
were  observed  in  the  beginning  of  April.  The  summer  was  unusually 
cold  and  wet,  and  tended,  doubtless,  to  check  in  some  degi*ee  the  increase 
of  many  species,  although,  perhaps,  favorable  to  othei's ;  the  influenoe 
of  such  seasons  being  yet  uncertain.  The  unusually  severe  fix>st  of 
28th  May,  which,  especially  on  the  north  side  of  the  river,  was  such  as 
to  destroy  the  new  wood  of  many  native  trees  and  shrubs,  must  have 
destroyed  immense  numbers  of  insects,  either  dii-ectly  or  indirectly. 
One  instance  of  its  effects  may  be  noted.  Mr.  Pellissier,  who  lives 
about  three  miUs  from  the  Wakefield  cave,  informed  us  that  the  fail- 
ure of  the  flowers  of  the  raspberry  {Ruhu8  strigosus),  from  which  his 
l>ees  gather  the  greater  part  of  their  spring  honey,  was  so  complete  that 
he  was  afraid  he  would  have  to  sacrifice  many  of  his  colonies.  The 
same  cause  must  have  been  vei*y  disadvantageous  to  our  native  bees. 

While  the  entomological  branch  remains  deplorably  weak  in  num- 
bers we  are  able  to  record  the  addition  to  its  ranks  of  two  or  three 
members  who  will  doubtless  be  of  great  assistance  in  its'work. 

During  the  last  session  of  Parliament  the  Committee  on  Agricul- 
ture summoned  us  to  give  evidence  as  to  the  injurious  effects  of  insects^ 
and  also  as  to  the  advisability  of  a  practical  entomologist  being  appointed 
by  the  Government  to  investigate  their  ravage'.  The  committee  has 
since  published  its  report,  and  having  recommended  that  entomological 
investigations  should  be  made  under  the  control  of  the  Department  of 
Agriculture,  one  of  your  leaders  has  been  appointed  Entomologist  to 
that  department. 

HvMENOPTERA. — The  collections  in  this  order  have  been  largely 
increased,  and  a  paper  on  one  section  of  the  species  injurious  to  v^e- 
tables  is  announced  on  the  programme  of  our  soir^.     A  considerable 
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number  of  species  in  other  families  has  been  determined  bf  Mr. 
Guignard,  who  has  made  a  fine  collection  of  these  very  interesting 
insects. during  the  past  two  or  three  years. 

Lepidoptkra. — In  this  attractive  order  a  considerable  amount  of 
work  has  been  done,  chiefly  amongst  the  diumals,  although  the  noc- 
turnals have  not  been  altogether  neglected,  and  many  new  and  rare 
species  hfve  been  added  to  our  collections.  A  collection  is  exhibited 
this  evening  of  specimens  of  diurnal  lepidoptera,  all  taken  during 
the  year  in  this  locality  or  bred  from  the  eggs.  The  leaders  cannot  do 
better  than  urge  the  membera  of  the  Club  to  take  up  the  study  of  rear- 
ing insects  from  the  e^g.  The  eggs  of  many  species  can  be  obtained  with 
comparative  ease ;  yet  haixlly  anything  has  been  done  in  this  line,  and 
a  fruitful  field  is  open  for  workers.  During  the  past  year  a  commence- 
ment has  been  made,  and  the  results  are  exhibited  to  you  to-nii<ht. 
The  exquisite  specimen  of  C olios  Eury theme,  winter  form  Keewat/din,  in  ^ 
the  case  was  bred  from  an  egg  laid  by  a  specimen  of  the  summer  form 
Euryiheme  so  battered  that  it  was  hardly  recognizable.  At  the  same 
time  a  family  of  twelve  specimens  of  the  common  Clouded  Sulphur 
butterfly,  Collar  Philodice^  were  bred  with  this  specimen  for  the  sake  of 
comparison,  and  were  compared  daily  with  important  results.  This 
family  was  chiefly  of  interest,  because  it  showed  conclusively  that  the 
white  form  of  female,  occasionally  found  flying  with  the  yellow  speci- 
mens, is  merely  a  chance  variety.  Three  of  the  twelve  were  very 
fine  albinos.  This  result  of  obtaining  white  females  from  a  yellow 
female  had  not,  we  believe,  been  pi'eviously  obtained.  Other  interest- 
ing points  as  to  the  extent  of  variation  were  also  demonstrated. 

Although  an  almost  complete  series  has  been  collected  we  coir- 
sider  it  wiser  to  postpone  for  a  time  the  publication  of  a  list  of  our 
diurnals,  so  that  additional  information  may  be  acquired  regarding 
some  of  the  species. 

Among  the  larger,  or  rai-er,  lepidoptera  which  have  occurred  during 
the  past  season,  eithar  in  the  preparatory  or  perfect  states,  mention 
must  be  made  of  the  following  species.  Actios  Luna  was  exceedingly 
abundant  in  the  larval  stage  near  Hull,  over  thirty  caterpillars  having 
been  collected  in  one  afternoon,  chiefly  from  the  bitter  hickory  {Carya 
amara).     On  oaks  the  larvae  of  Ceratocampa  peUucidn  were  abundant. 
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From  the  white  pine  about  a  dozen  larvae  of  EUem%  llarrisil  were  taken, 
iand  at  the  same  time  three  of  the  curious  larvae  of  PUUf/cerura  furcilla. 
These  species  feed  in  a  remarkable  manner,  well  worth  mentioning. 
Clasping  a  twig  with  their  prolegs  they  pull  down  a  leaf  by  means  of 
their  thoracic  feet  until  the  tip  is  reached,  when  they  feed  on  it  until  it 
is  eaten  quite  down  ;  they  then  take  the  next,  and  so  on.  Another 
t-are  species,  to  be  for  the  first  time  recorded  in  this  locality,  is  GaUo- 
•samia  Coluntlna,  of  which  no  less  than  nine  larvae  were  found  on  tama- 
rack (larch)  at  Stewarton. 

The  most  injurious  insect  of  this  order  which  occurred  during  the 
-season  was  the  velvety  black  cutworm  (Ap'olis  fennica).  The  larvae 
-of  this  moth  attracted  attention  by  their  depredations  early  in  May, 
when  they  appeared  in  countless  numbers,  devouring  nearly  everything 
•that  came  in  their  way,  and  especially  destroying  peas  and  clover.  This 
-«pecies,  although  so  numerous  this  year,  had  previously  been  an  ex- 
•ceedingly  rare  insect,  and  it  is  probable,  judging  from  the  mortality 
-iiraong  those  kept  for  study  by  us,  that  it  will  be  very  scarce  again  next 
year.  Thousands  of  the  larvae  were  killeJ  off  by  pirasite^  and  a 
fungous  disease  before  reaching  maturity. 

As  leaders  of  the  Entomological  Branch  we  are  much  pleased  to 
-jiTinounce  th.'it  Dr.  Selwyn  instructed  Prof.  Macoun  to  collect  lepi- 
doptera  when  examining  the  Nipegon  district  during  the  past  summer, 
and  that  the  collection  m^de  there,  although  small,  was  of  a  most 
important  character,  several  very  rare  S|)ecie8  having  b3en  taken,  two 
^f  which  were  new  to  science. 

CoLEOPTERA. — The  list  of  coleoptera  published  in  the  last  number 
of  the  Transactions  contained,  as  you  are  aware,  all  the  species  which 
had  been  determined  up  to  its  publication.  Duiing  the  summer,  how- 
ever, a  number  of  additional  species  wei^  captured,  and  some  of  the 
.^uiidentified  ones  have  been  determined,*  so  that  about  one  hundred 
additional  s[»ecies  are  known.  Mention  m:v)'  be  mide  of  an  enormous 
'Congregation  of  beetles  (with  which  were  many  other  insects)  which 
was  observed  by  us  on  4th  May  at  the  foot  of  the  slide  which  brings 
•<lown  sawed  lumV>er  from  the  mills  at  Chelsea  to  the  piling  grounds  at 


♦  Chiefly  through  the  kindness  of  Mr.  J.  B.  Smith  and  Mr.  E.  A.  Schwari. 
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Ironsides.  The  slide  was  not  in  use  on  the  day  in  question,  and  all  th& 
insects  which  fell  into  it  throughout  its  length  of  four  miles  and  were- 
cartied  down  by  its  swift  current  were  arrested  at  the  piling  grounds: 
by  the  boaixU  left  floating  in  the  trough.  The  accumulation  numbered 
many  thousands  and  contained  a  great  number  of  species,  including 
some  very  rare  ones,  but  the  laiger  part  consisted  of  various  species  of 
3co]ytidiB,  or  bark-boring  beetles  (chiefly  of  the  pine),  Aphodii  and. 
Staphylinidse  being  next  in  abundance. 

In  the  remaining  orders  a  numbsr  of  species  have  been  captured 
and  a  cei*tain  number  named,  while  stei>s  will  be  taken  to  have  the 
remaining  insects  determined  by  competent  specialists.  Mr.  T.  J. 
MacLaughlin  has  commenced  thi  study  of  our  dragon-flies,  and  if 
others  of  our  members  would  only  take  up  the  collection  and  investi- 
gation of  one  or  more  of  the  many  groups  which  remain  untouched 
valuable  work  could  be  done  for  the  Club  and  for  entomology. 

It  is  suggested  that  members  could  find  an  agreeable  task  in  rear- 
ing say  a  single  species,  as  a  complete  investigation  of  the  life  history 
of  the  most  common  insect  would  be  of  much  interest  and  value.  The 
number  of  species  of  which  a  complete  history  has  been  gained  is  small, 
and  new  facts  would  be  sure  to  reward  even  the  beginner  in  this  path 
of  science.  To  show  what  important  work  could  be  accomplished  we 
may  state  that  one  of  the  leaders  has  been  able  to  provide  Mr.  W.  H. 
Edwards  with  a  drawing  of  the  chrysalis  of  a  butterfly  {Neonympka 
Canthvs)  which  he  had  not  before  been  able  to  obtain,  and  which 
rendered  complete  his  illustrations  of  the  various  stages  of  all  the 
Atlantic  species  of  I  he  genus. 

W.  HAGUE  HARRINGTON, 

JAMES  FLETCHER, 

Learlerg. 
4th  December,  1884. 
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REPORT  OF  THE  ORNITHOLOGICAL  BRANCH. 

To  t/ie  Cowicll  of  ih'i  Ottawa  Field  Naturalists'  Club  : 

The  work  in  this  branch  during  the  past  season  has  been  verj 
satisfactory,  and  the  leaders  are  able  to  report  no  less  than  nine  addi- 
tions to  the  already  large  list  of  Ottawa  birds  published  by  the  Club, 
bringing  the  total  number  of  species  recorded  from  this  locality  up  to 
two  hundred  and  six.  Interesting  notes  were  taken  at  some  of  the 
Club  excursions  and  working  parties,  but,  as  usual,  the  great  bulk  of  the 
-work  was  accomplished  individually. 

Early  in  the  year,  circulars  were  received  announcing  the  fact  that 
the  American  Ornithologists*  Union  had  taken  upon  itself  the  difficult 
task  of  collecting  material  for  the  more  systematic  study  of  the  great 
|)roblem  of  bird  migration,  and  requesting  those  willing  to  assist,  to  take 
careful  notes  on  the  movements  of  the  birds,  and  report  to  the  superin- 
tendents appointed  for  the  various  districts.  Both  of  the  leaders 
agreed  to  become  observers,  and  reported  individually,  at  stated  inter- 
vals during  the  season,  embodying  in  their  reports  the  observations  of 
other  members  of  the  Club.  The  most  important  part  of  the  informa- 
tion required  was  the  dates  of  arrival  and  departure  of  the  different 
birds,  distinguishing  between  the  movements  of  the  bulk  of  the  species 
and  of  mere  stragglers.  The  work  will  be  continued  during  the  coming 
year,  and  it  is  hoped  that  every  mamber  of  the  Club  will  contribute  his 
mite  towards  making  the  reports  fi*ora  this  station  as  full  as  possible. 

The  following  are  the  additions  made  to  the  list  of  the  birds  of  this 
locality  already  published  by  the  Club.  The  numbers  refer  to  Cones* 
*'  Check  List  of  North  American  Birds  "  1882  edition  : 

136.  Siurus  ttcevius  (Bodd)  Coues.  Water  Thrush.  A  young  bird 
of  this  species  was  shot  by  Mr.  W.  L.  Scott,  on  the  Club  excursion  to 
'the  Chats  Fall,  held  on  July  24th.  When  shot  it  was  running  along 
the  side  of  the  steep,  rocky  bank,  which  skirts  the  Ottawa  River  a 
few  miles  below  the  falls.  The  locality  is  distant  about  thirty  miles 
from  Ottawa.  Mr.  Scott  observed  another  individual  at  Gallway's 
J^ake,  in  the  Laurentian  Hills,  on  July  9th  ;  and  a  third  was  noted  by 
Mr.  F.  R.  Litchford  at  the  Little  Chaudiere  early  in  August. 
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188.  Laaius  Ivdovicianus  excuhitorides  (Sw)  Coues.  White-nimped 
Shrike.  A  pair  of  these  birds,  both  young  of  the  year,  were  shot  oA 
Jiine  28th  by  Mr.  Scott,  some  four  miles  from  the  city,  on  the  Quebec 
«ide  of  the  river.  There  were,  in  all,  a  family  of  five,  but  the  other 
three  escaped.  The  stomachs  of  the  two  obtained  were  kindly  ex- 
aAnined  by  Mr.  W.  H.  Harrington,  with  the  following  result : 

'*  Young  Shiike  (male).  Full  of  insect  remains,  including 
pot-tions  of  a  beetle,  llarpcdus  {Pennst/lvanicus  ?)  and  of  a  large,  black 
cricket. 

'*  Young  Shrike  (female).  Contents  less,  and  more  finely  ground 
up.  Apparently  all  insects,  including  abdomen  of  weevil,  Otiorhyndhvs 
ligneus^  head  of  large  black  wood  ant  (worker  or  soldier)  and  head  of 
some  large  ichneumon  {Uyme^ioptera)" 

242.  Melospiza  Unr.oni  (And.)  BJ.  Lincoln's  Song  Sparrow.  A 
male  of  this  species  was  shot  by  Mr.  Geo.  R.  White,  on  the  16th  May, 
near  the  east  end  of  the  city. 

388.  £//ipuionax  flavi,'^ntr  18  Bd,  Yellow-bellied  Flycatcher.  One 
shot  in  a  poplar  tree,  at  the  eastern  exti'emity  of  the  city,  on  May  26th, 
by  our  indefaticable  junior  ornithologist,  Master  Ted  White. 

482.  Nyct'da  te'jmcUnd  ricJMrdsoni  (Bp.)  Ridg.  Richardson's 
Owl.  Two  8|>ecimens  were  secured  by  Mr.  Geo.  R.  White;  the  first 
on  Jan.  1st,  1884,  and  the  second  on  Nov.  29th,  1884. 

495.  Accipiter  cooperiy  Bp.  Cooper's  Hawk  ;  Chicken  Hawk. 
Master  Ted  White  shot  one  of  these  hawks  towards  the  latter  part  of 
August,  1882.  A  specimen  was  also  obtained  on  April  14th,  1884,  by 
Mr.  Geo.  R.  White. 

516.  Buteo  borecUis  (Gm.)  V.  Red- tailed  Buzzird  Hawk;  Hen 
Hawk.  A  young  example  of  this  hawk  was  caught  alive  in  a  barn,  by 
Mr.  Freeman,  of  Bowsville,  Nepean,  on  Dec.  31st.  The  bird  had  en- 
tered the  barn  in  pursuit  of  some  hens.  The  specimen  was  subsequently 
killed  and  was  mounted  by  Mr.  Coleman. 

695.  CAe/i  hyperboreus  (Pall.)  Boie.  Snow  Goose.  On  Nov.  1st., 
a  bird  of  this  species  was  "  put  up "  from  a  stubble  field  on  the 
Ontario  side  of  the  Ottawa,  by  Mr.  Herring,  the  taxidermist  to  the 
Canadian  Geological  and  Natural  Histojy  Survey.  Although  he  did 
not  succeed  in  obtaining  the  bird,  Mr.  Herring  is  quite  positive  M  to 
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its  identity.  A  specimen  is  also  said  to  have  been  shot  just  above  the 
falls,  some  eighteen  years  ago,  by  the  late  Dr.  Van  Courtland.  The 
head  and  wings  were  preserved,  and  remained  in  the  museum  of  the 
Ottawa  Literary  and  Scientific  Society,  until  destroyed  by  moths. 

847.  Fodiceps  griseigena  holbaUi  (Reinh.)  Coues.  American  Red> 
necked  Grebe.  In  October,  1881,  Mr.  Whitcher  shot  a  young  male  of 
this  species,  out  of  a  flock  of  8,  on  Campbeirs  Bay,  some  twenty-eight 
miles  below  the  city.  The  specimen  was  mounted,  and  is  at  present  in 
the  office  of  the  Deputy  Minister  of  Fisheries. 

The  following  birds,  rare  iu  this  locality,  or  i*ecently  added  to  our 
local  list,  were  noted  during  the  season  : 

13.  Turdus  ustulatus  stoainaoni  (Cab)  Coues.  Olive-backed 
Thrush.  Master  Ted  White  shot  4  of  these  birds,  in  a  swamp  near 
Beechwood,  on  May  24th  ;  and  Mr.  Geo.  R.  White  shot  one  near  the 
same  place  on  Sept  24th. 

134.  Dendrcttca  pinus  (Bartr)  BJ.  Pine-creeping  Warbler.  Al- 
though far  north  of  what  is  usually  considered  the  northern  limit  of 
this  species,  it  seems  a  not  very  uncommon  bird  with  us.  Master  Ted 
White  shot  a  specimen  on  the  8th  of  May  last,  making  the  filth 
recorded  from  this  locality. 

142.  Geothl^pis  Philadelphia  (Wih.)  Bd.  Mourning  Warbler.  On 
July  2l8t,  an  adult  female  of  this  rare  warbler  was  obtained  by  Mr. 
Scott.  It  was  shot  in  a  small  beaver  meadow  near  Pelissier,  in  the 
Laurentian  Hills,  twenty-four  miles  north  of  Ottawa.  The  stomach 
was  kindly  examined  by  Mr.  Fletcher,  who  reports  as  follows  : 

"  The  contents  of  the  Mourning  Warbler's  stomach  were — 

1.  Three  of  the  large  jumping  legs  and  several  parts  of  the  wings  of  a 

Tettix. 

2.  Fifteen  thoraces  of  some  small  Hemipterous  insect,  probably  Neide^ 

spiTWsus,     T  am  sorry  to  have  to  record  that  this  is  a  beneficial 
insect. 

3.  One  wing  of  a  Hemipterous  insect,  showing  the  characteristic  ond  of 

the  hemelyti-on. 

4.  Four  cuived  avaj  about  one  line  in  length,  of  a  deep  yellow  colour^ 

probably  of  the  above  mentioned  tettix. 

5.  Part  of  a  blue  elytron  of  some  small  Coleopterous  insect. 
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The  rest  of  the  contents  of  the  stomach  was  made  up  of  parts  of 
legs  and  bodies  of  insects,  quite  undistingnishable  from  partial  decora- 
position." 

173.  Vireo  philadelphicus,  Cass.  Brotherly  love  Vireo.  Master 
Ted  White -secured  one  of  these  vireos — npparently  very  rare  with  us — 
in  bis  father's  garden,  on  Sept  4th. 

176.  Vireo  Jlavljrons,  V.  Yeliow-throat«d  Vireo.  A  pair  shot 
by  Mr.  Geo.  R.  White,  near  Beech  wood,  on  May  15th.  Mr.  Scott  shot 
a  young  female,  near  Pelissier,  on  July  21st.  There  were  two  of  them, 
chasing  each  other  from  tree  to  tree,  but  only  one  was  obtained.  Tho 
stomach,  as  examined  by  Mr.  Harrington,  contained  "  a  large  stri[ied 
caterpillar,  several  smaller  caterpillars,  and  some  small  fragments,  pro- 
bably of  coleoptera." 

177.  Vireo  8oHtariu8,Y.  Blue-headed  Vireo.  These  bii-ds  appear 
to  have  been  rather  common  last  autumn.  Mr.  Geo.  R.  White  shot 
two  on  the  28th  of  September,  and  Master  Ted  White  obtained  a  pair 
on  the  30th  of  the  same  month.  Mr.  Scott  noted  them  on  September 
6th  and  14th,  and  shot  one  on  September  15th,  and  another  on  Sep- 
tember 19th.  Mr.  Harrington  examined  the  stomachs  of  the  last  two,, 
with  the  following  result : 

"  Solitary  Vireo  (shot  Sept.  15th).  Contents  small.  One  cater- 
pillar  skin,  and  remains  of  Heniiptcra  (?) 

**  Solitary  Vireo  (shot  Sept.  19th).  Hemiptei-ous  remains  chiefly. 
Fragments  of  a  species  of  Podisus" 

212.  Chryaomitris  pinus  (Bartr.)  Ep.  Pine  Linnet.  Mr.  Geo. 
B.  White  noted  these  birds  as  late  as  May  15th  last  spi-ing,  and  again 
on  August  15th.  A  pair  were  shot  by  Mr.  Galpin  of  Rideau  Hall,  on 
October  6th. 

227.  Passercalvs  aandvicensis  sav^xna  (Wils.)  Rilg.  Common 
Savanna  Sparrow.  This  sparrow,  although  overlooked  until  last  year, 
appears  to  be  quite  common.  At  Casselman,  30  miles  south  of  us,  it 
is  apparently  the  commonest  sparrow,  and  is  very  abundant. 

282.  Passerella  iliaca  (Merr.)  Sw.  Fox  Sparrow.  Master  Ted 
White  succeeded  in  securing  two  of  these  handsome  sparrows,  the  first 
on  May  2nd,  in  his  father's  garden,  and  the  second  beyond  Beech  wood  ^ 
on  the  3rd  September. 
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524.  Buteo  pennsi/lvanicus  (Wils.)  Bp.  Broad -winged  Hawk. 
Although  so  long  overlooked,  this  8i)ecieR  appears  to  he  one  of  oar 
commonest  hawks,  and  quite  a  number  were  obtained  during  the-  year^ 
Mr.  Harrington  examined  the  stomach  of  a  female  of  this  species,  shot 
on  July  16th  by  Mr.  Scott,  and  found  it  to  contain  "a  mass  of-  hair 
(mouse  ?)  with  a  number  of  seeds  intermixed.  Also  the  skin  (almost 
entire)  of  a  laige  sphinx  caterpillar,  and  remains  of  a  large  beetle,  Oamo- 
tlertna  scabra  (Scarabaeidrc)."  The  presence  of  tha  seeds  is  very  extra* 
ordinary,  unless,  as  may  have  been  the  case,  they  were  originally  in  the 
stomach  of  the  mouse. 

CI 7.  Actodroinfis  bonapartii  (Schl.)  Coues.  White-rumped  Sand 
piper.  On  October  27th,  Mr.  Herring  noted  a  numbtr  of  these  birds, 
on  the  Eideau,  near  the  rifle  range.  He  secured  two,  which  are  iiow 
mounted,  and  in  the  collection  of  the  Survey.  Master  Ted  White  also 
shot  two  on  the  8th  of  October,  and  one  on  the  18th. 

788.  Chrdicocep/uilus  Philadelphia  (Ord.)  Lawr.  Bonaparte's  Rosy 
(jrttll.  Three  specimens  were  shot  on  May  31st,  at  Kettle  Island^  by 
Mr.  Brut^.  There  is  only  one  other  recorded  instance  of  the  occur 
i-ence  of  this  gull  in  the  vicinity  of  Ottawa. 

The   following  is  a  list  of  birds  giving  the  dates  on  which  they- 

were  first  observed  in  the  spring  of  1884  : 

FeVry  20 — Eremophila  alpestrisy  Shore  Lark  (a  pair). 

March  14 — Turdua  migratorius,  Robin  (one). 

**  15 — Astragalinus  tristis,  Goldfinch  (a  flock). 

<*  15 — Eremophila  a^pestris,  Shore  Lark  (abundant). 

^*  22 — Turd  us  migratorius,  Robin  (abundant). 

**   .  23 — Junco  hiemalisj  Junco. 

**  24 — Quiscalus  purpureas  ceneus,  Bronzed  Crow  Blackbird. 

**  24 — Afelospiza  fasciata^  Song  Sparrow  (several). 

^*  25  ^iSialia  sialis.  Bluebird. 

**  25 — Agelcf-ns  phoeniceuSy  Red-winged  Blackbird. 

**  27 — Sayi(yrnis  fusca^  Pee  wee  or  Phoebe. 

**  27 — Clangvla  glaucium,  Golden -eye. 

^*  2S^Spizella  sociallSf  Chipping  Sparrow  (one). 

**  29 — Carpodacus  purpureuSy  Purple  Finch. 

**  29 — Accipiter  /uscus,  Sharpshinned  Hawk. 
April        I — Siumella  magna.  Meadow  Lark. 

*'  1  — Molothrvs  ater,  Cowbird. 

**  7 — Larus  argentatus  smilhsonionuSf  Herring  Gull. 

**  9 — Iridoprocne  bicolor,  White-bellied  Swallow. 
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April  9 — Goatopiis  vlrens,  Wood  Pee  wee. 

"  14 — PoiJtcetes  grammineuSy  Grass  Finch. 

**  14 — AccipUer  cooperi.  Cooper's  Hawk. 

'*  14 — Anas  obseura,  Black  Diick. 

**  15—  Ceri/le  (del/on^  Belted  Kingfisher. 

"  15 — l^cmdion  fialiae tits,  .Osprey,  Fish  Hawk. 

•*'  16 — Spizelia  monticolay  Tree  Sparrow. 

^'  16 — Tringotdea  nmcnlaritis,  Spotted  Sandpiper. 

^*  17 — Mergus  cucttUtttuSj  Hooded  Merganser. 

**  17 — Passercultis  ttandvicensis  savana^  Savanna  Sparrow. 

^*  19 — Colaptes  anmtus,  Golden  winged  Woodpecker. 

**  19 — llirundo  erythrogastra  horreorum,  Barn  Swallow. 

•*  20 — Melospiza  palusti*i8,  Swamp  Sparrow. 

^'  23 — Turdus  unalascce  nanics,  Hermit  Thrush. 

"  24 — Petrochelidon  lunifrom,  CliflF  Swallow. 

*'  24 — Bernicla  ca.iadensis,  Canada  Goose. 

"  24 — Progne  subls,  Purple  Martin. 

^*  24 — Sphyropicua  variuSj  Yellow  bellied  Woodpecker. 

"  25—Coli/nibii8torquatu8,  Jjoon. 

"  26 — Spizelia  socialis,  Chipping  Sparrow  (abundant). 

"  26 — Dendrceca  coronaUt,  Yellow-rump  Warbler. 

<«  26  —  Totamis JlavipeSy  Yellowshanks. 

**  27 — Uegulua  calendula,  Ru '>y-crowned  Kinglet. 

"  27 — Scolecopluigus /errugineasy  Rusty  Grackle. 

**  28 — Regulas  sairapa^  Golden-crested  Kinglet 

**  30 — Zonotrichia  leacophrysy  White-crowned  Sparrow. 

^*  30 — 'Jerthia  familiaris,  Brown  Creeper. 

"  30 — OaUinago  wllsoniy  Wilson's  Sni[)e. 

May  1 — Ardea  JierodiaSy  Great  Blue  Heron. 

'*  1 — CJioitura  peliU'jicay  Chimney  Swift  (one  or  two). 

^'  2 — Passerella  iliaca,  Fox  Sparrow. 

"  2 — Chaetura  peldsgicay  Chimney  Swift  (thousands). 

"  3 — Dendrceca  paXniirunXy  Yellow  Red  poll  Warbler. 

*'  3 — Buteo  peungylvaniciLSy  Broad-winged  Hawk. 

**  3 — Circus  cganeus  hudsoniuSy  Marsh  Hawk. 

^*  3 — Falco  sparverius,  Sparrow  Hawk. 

"  3 — Cottle  riparia,  Bank  Swallow. 

<«  6 — Troglodytes  domesticus,  House  Wren. 

**  7 — Den/lrceca  caerulescenSy  Black- throated  Blue  Warbler. 

"  8 — Dendrceca  pimis.  Pine  creeping  Warbler. 

**  9 — Antfius  ludovicianiis,  Brown  Lark. 

"  9 — Z?€/w//-«ca  ae^^/ya,  Summer  Yellowbird. 

**  10^ — Antrosomiis  vociferus,  Whip-poor-will  (heard). 

"  12 — Tyrannus  carolinensls,  Kingbird. 

^*  13 — Icterus  galbulayl^jAtimove  Oriole. 

"  13— I/arpor/tynchi(S  ruf us,  Brown  Thrush. 
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May  13 — GeoM^pis  trichas^  IMarylaQd  Yellow-throat. 

"  15 — Dolic/wnyx  oryzivoras,  Bobolink. 

"  16 — Ttreo  yfavi/roiw,  Yellow-throated  Vireo. 

**  15 — R/if/acophilus  solitariuSf  Solitary  Sandpiper. 

**  J  5 — Mimus  carol'nensis.  Cat  •bii'd. 

**  16 — Myiarchvs  crinituSf  Great-crested  Fly-catcher. 

"  16 — Melanerpes  erylhrocep/Mlus,  Red-headed  Woodpecker. 

**  16 — Melospiza  Ihiconi,  Lincoln's  Finch. 

**  16 — DendroGca  maadosa,  Black-and- Yellow  Warbler. 

**  17 — CordediUa propetue,  Night  Hawk. 

"  17 — Zamdoida  Ittdoviciana^  Rose-breasted  Gt^osbeak. 

"  17 — Siurus  a/aricapillu8y  Golden-crowned  Thrush. 

"  18 — T'ttr^/zM /ti«cesc6n^,  Wilson's  Thrush. 

«  18 — Trochilus  eolubris,  Ruby-throated  Humming-bird. 

"  1 9 — Myiodiocte8pti8iUu8,Green  Blackcapped  Flycatching  Warbler 

**  19 — Dendmca  bUickburnai,  Blackburn's  Warbler. 

"  19 — Setophaga  ruticUlay  American  Redstart. 

"  19 — Vireo  olivaceiMf 'Red-eyed  Vireo. 

"  20 — Dendrctca  pennsylvanica,  Chestnut-sided  Warbler. 

"  20 — Dendrctcd  virena^  Black-throated  Green  Warbler. 

"  21 — Dendrcsca  stricUa,  Black-poll  Warbler. 

"  21 — Ampdis  cedrorunhy  Cedar  Bird. 

"  22 — Vireo  gilvus,  Waibling  Vireo. 

"  23 — Dendroaca  castaneaj  Bay-breasted  Warbler. 

"  24 — Pyranga  rubra^  Scarlet  Tanager. 

"  24 — Tardus  ustulcUiis  swainsoniy  Olive-backed  Thrush. 

"  24 — Coccygus  erythrophtlialmus,  Black-billed  Cuckoo. 

"  25 — Paaserina  cyanea,  Indigo-bird. 

"  26 — Empidoruxx  AavivenlriSf  Yellow-bellied  Fly-catcher. 

"  31 — Actodromas  mintUillaf  Least  Sandpiper. 

June  1 — MniotUta  varia,  Black -and- White  Creeper. 

The  winter  birds  were  last  seen  oo  the  following  dates  : 

Mai*ch  16 — Plectrophanes  nivalis,  Snow  Bunting. 

April  10 — Pinicola  enucleator.  Pine  Grosbeak  (one). 

"  14 — jEgiotlius  linaria,  Common  Red-{>oIl  (a  flock). 

"  18 — Lanius  horealis.  Great  Northern  Shrike. 

May  1 1 — Chrysomitris  pinus,  Pine  Finch. 

June  14 — Loxia  curvirostra  americmaf  Red  Crossbill. 
July  1 —         do  do  do 

"  4 —         do  do  do 

Last  fall  the  summei*  birds  were  last  noted  on  the  following  dates  ; 

August  25 — DendroRca  cestivaj  Summer  Yellowbird. 

Sept.  3 — Pass<freUa  iliacay  Yojl  Si)arrow. 

**  4 — Dendrosca  pennsylvanica.  Chestnut-sided  Warbler. 

"  4 — Vireo  phiiadelphicuSy  Brotherly-love  Vireo. 
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Sept.  5 — MniotilUi  varia,  Black-and- White  Creeper. 

•'  5 — Myiodioctes    pusiUus,    Greea    Black-capped   Fly-catching 
Warbler. 

'*  6 — Vireo  solitarais,  Blue-headed  Vireo  (first  seen). 

"  13 — Turdu8  fuscescenSf  W\\Bon*ii  Thrush. 

*'  14 — Parula  americana,  Blue  Yellow- backed  Warbler. 

**  11 — ZonHrichia    leucophrySf  White  Crowned    Sparrow    (first 
seen). 

*'  14 — GeoUdypia  triduis^  Maryland  Yellowthroat. 

"  16 — Mimus  carolinensis^  Catbird. 

**  18 — Coiaptes  nuratus,  Golden- winged  Woodpecker. 

**  19 — Ardea  herodiaSf  Great  Blue  Heron. 

***  24 — 7'urdus  uatidatus  suxiinsonif  Olive-backed  Thrush. 

'*  26 — Passerina  cyaiieay  Indigo-bird. 

'*  26 — Dendrceca  coronata,  Yellow  rump  Warbler  (first). 

**  27 — Quiscalvs  purpureus  (eneuSy  Bronzed  Crow  Blackbird. 

«  28 — Pyranga  ridyra^  Scarlet  Tanager. 

"  30 —  Vireo  aolitaAxiSy  Blue-headed  Vireo  (last  seen). 

October  2 — Vireo  olivaceua,  Be*l-eyed  Vireo. 

"  5 — Zonotrlchi/A  leticophrys,  White-cix)wned  Sparrow  (last). 

"  6 — Turdiia  uncdascce  natiuSf  Hermit  Thrush. 

**  7 — SpizeUa  socialise  Chipping  Sparrow. 

**  1  -Pomcetea  grammhieus,  Grass  Finch. 

"  8 — Rhyncoph'das  solitaruSf  Solitary  Sandpiper. 

"  9 — Oarpodaciis  purpureus,  Purple  Finch. 

"  16 — Mdospiza  fiisciatay  Song  Sparrow. 

**  16 — Zonotrlchia  alhicoUis,  White- throated  Sparrow. 

"  18 — iSialia  sialu.  Blue-bird. 

'*  18 — DendrcRca  coronata.  Yellow-rump  WarVjler  (last). 

*'  19 — SpizeUa  monticoLxy  Tvee  Sparrow  (first  seen). 

**  26 — Scolecopha-fus /errugineuSy  Rusty  Grackle. 

**  26 — Tardus  migratoriuSy  Robin. 

'*  26 — Junco  hienuUiSy  Junco  (bulk  left). 

"  27 — Actodromas  bonapanily  White-rumped  Sandpi[>er. 
Nov*br      I — Ceryle  alcyoriy  Belted  Kingfisher. 

'*  1 — Chen  hyperboreusy  Snow  Goose. 

*'  6 — Sturnella  nhognciy  Meadow  Lark. 

**  8 — Eremophiln  alpesirisy  Shore  Lark. 

"  10 — Spizella  nionticola.  Tree  Sparrow  (last  seen). 

*'  10 — Junco  hienialisy  Junco  (last). 

"  1  X-^Astur  atrica/nilusy  Goshawk  (male). 

Dec'br  3 — Uorvics  americanuSy  Crow  (individuals  are  resident). 

"  17 — Ilylotomus  pilecUuSy  Pileated  Woodpecker  (probably  reei- 
dent — two  were  shot  early  in  February,  1884). 

"  22^ — Acclpiter  fiiscwiy  Sharp-shinned  Hawk. 

'*  26 — Cpi'thifi  familiarlsy  Bi'own  Creeper  (probably  resident). 
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The  wiuter  birds  were  first  noticed  on  the  following  dates  :: 

August  15 — Chrysomitris  pinuSy  Pine  Finch. 
October  20 — Plectrophanea  nivicUiSy  Snow  Bunting. 
Nov'br      8 — Finicola  enttcleator,  Pine  Grosbeak  (one). 
"         29 — jEgiothua  linaria,  Common  Redpoll. 

W.  L.  SCOTT. 

GEO.  R.  WHITE. 
14th  January,  1885. 


REPORT  OF  THE  ZOOLOGICAL  BRANCH. 


To  the  Council  oft^ie  Ottawa  Field  yaturalists'  Club  ; 

In  making  up  the  report  of  the  proceedings  and  researches  of  this 
branch  during  the  past  season,  the  same  fact  presents  itself,  which  waa 
alluded  to  in  our  previous  report,  Tiz  :  What  is  left  for  us  to  report 
wheh  the  various  sub-branches  of  zoology  have  been  so  ably  dealt  with 
by  their  i*cspective  leaders  ?  But  it  affords  us  much  pleasure  to  stat* 
that  the  appeal  made  by  us  last  year  for  members  of  the  Club  to  note 
down  any  interesting  facts,  has  been  partially  responded  to,  and  it  is  ta 
such  notes  that  this  report  mainly  owes  its  appearance.  We  again 
request  that  all  observations  of  any  interest  whatever  be  recorded  thia 
year  for  further  use. 

Whilst  the  various  branches  of  anim  il  life,  birds,  insects,  molluscs,. 
&c.,  have  occupied  the  attention  of  the  Club,  very  little  notice  has  been 
paid  to  mammals.  We  had  hoped  to  ba  able  to  prepare,  as  an  appendix 
to  this  report,  a  complete  list  of  the  mammals  m3t  with  in  this  vicinity, 
but  as  several,  data  are  not  verified,  we  have  deemed  it  more  expedi- 
ent to  delay  till  next  year  this  list,  which  we  then  hope  to  lay  before 
you  verified  and  as  complete  as  possible. 

The  remark  in  our  president's  inaugural  address  that  it  would 
astonish  an  ordinary  observer,  as  well  as  many  of  our  members,  if  they 
only  knew  the  close  proximity  of  many  mammals  in  their  daily  walks^ 
which  are  invisible  from  various  causes  is  quite  correct.  One  of  the 
chief  of  these  is  the  fact  that  many  are  nocturnal  in  their  habits,  and 
lie  concealed  by  day,  whilst  the  passer  by  their  I'etreat  little  dreams 
of  Cheir  nearness.     How  mmy  of  us,  during  our  rambles,  ever  saw  a 
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racoon,  for  instance,  or  a  porcupine,  and  yet  the  former  are  not  uncom- 
mon, and  the  latter  not  excessively  rare.  The  weasel  family  are  seldom 
visible,  and  the  ground-hog  is  too  wary  to  expose  itself  to  every  passer 
by. 

To  Mr.  R.  J.  Devlin,  of  this  city,  who,  from  practical  experience^ 
is  perhaps  the  best  authority  on  the  subject,  your  leaders  are  indebted 
for  the  subjoined  list  of  fur-bearing  animals  of  this  district.  Uo  re- 
ports the  beaver,  (found  in  the  Blanche  and  Lievre  tributaries),  the 
black-bear,  otter,  mink,  musk  rat,  racoon,  red  fox,  silver-grey  fox,  (rare) 
cross^ox  (a  cross  between  the  gr^y  and  red),  marten,  skunk,  weasel^ 
fisher,  lynx,  and  in  rare  instances  the  wolf.  The  latter  is  becoming 
very  rare  in  this  district.  There  is  great  doubt  if  the  wild-cat  is  found 
here  at  all.  Settlers  have  a  habit  of  confounding  the  lynx,  wild-cat 
and  wolverine,  although  the  latter  does  not  exist  here.  One  specimen 
some  years  ago  was  obtained  and  brought  here  from  the  Djsert  River^ 
but  apparently  it  was  a  rarity. 

We  noticed  an  unusually  large  numbar  of  racoons  offered  on  our 
market  last  autumn,  and  the  carcases  of  some  wo  examined  were  re- 
markably fat.  Enquiry  showed  that  they  were  all  taken  near  here, 
and  Mr.  Devlin's  experience  convinces  him  that  this  animal  does  not 
disappear  before  civilization,  but  rather  becomes  more  numerous, 
especially  where  corn  is  grown  in  any  quantity  in  the  neighbourhood 
of  woods  or  swampy  thickets  where  hollow  trees  and  stumps  abound. 

Reference  was  made  in  the  last  report  to  the  probability  of  the^ 
jumping  mouse  (Zapus  hudaoniua)  being  found  here,  as  it  was  re- 
corded existing  at  Prescott.  This  probability  has  become  a  fact,  as 
Professor  Macoiin  reports  these  little  ci'eatures  being  seen  in  Major'a 
Hill  Park  last  season. 

Field  mice  (AroicoUiJ  aie  reported  to  have  committed  unusual  de- 
vastation last  winter.  Mr.  W.  L.  Scott  states  that  in  some  places  he 
noticed  the  underbrush  totally  destroyed  for  a  distance  of  25  or  30 
yards,  and  that  trees  six  inches  in  diameter  were  in  some  instances 
girdled  and  killed  by  them,  and  in  the  early  spring  the  gi*ass  was 
literally  a  network  of  their  runways.  Mr.  Harrington  also  states  that 
near  Hemlock  Lake  mice  committed  great  ravages,  and  numbers  of 
maples  ivom  two  to  eight  inches  in  diameter  were  barked  to  the  height 
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of  one  or  two,  aud  even  more  feet,  and  that  aci*e3  of  saplings  and 
shrubs  were  destroyed.  It  will  be  a  matter  of  interest  to  notice  if  the 
same  conditions  prevail  this  winter,  and  if  so,  to  ascertain  the  cause 
of  the  increase  of  these  pests.  The  wholesale  destruction  of  birds  of 
prey  may  have  much  to  do  with  it,  as  disturbing  the  balance  of  nature, 
but  there  may  be  other  causes  at  work. 

Mr.  Scott,  who  has  closely  watched  the  bats  during  the  past 
season  reports  that  out  of  fifteen  specimens  he  secured,  all  but  one  were 
the  common  bat  (  VespertUlo  aubulatus).  During  the  Club  excursion  to 
Oasselman,  Mr.  Fletcher  obtained  a  specimen  of  V.  noctivagans,  and 
Atr.  Gustavus  Wickstead,  ou  the  16th  December  last,  found  between 
the  windows  of  his  office,  in  the  Parliamdnt  Buildings,  a  specimen  of 
the  Carolina  bat  (  V.  serotinus  Juscm).  This  sp3cimea  was  referre  J  to 
Dr.  Merriam,  of  Locust  Grove,  N.Y.,  who  pronounced  on  its  identity, 
and  added  that  it  was  a  southern  spacies,  rarely  reaching  as  far  Dorth 
as  New  York. 

A  seal  is  reported  to  have  bean  seen  quite  recently  off  Gatineau 
Point.  Two  years  ago  a  seal  was  shot  by  Mr.  Askwith  opposite  to 
New  Edinburgh,  and  solitary  individuals  have  been  from  time  to  time 
seen  in  former  years  about  the  openings  in  that  vicini^  ^^Onk^  ^J  ^^^ 
currents  of  the  Ottawa  River.  It  is  a  matter  for  enquiry  ;|pmt  induces 
these  marine  animals  to  come  thus  far  in  our  inland  waters  ;  whether 
driven  up  from  tide  wator  by  storms  they  lose  themselves,  or  whether 
they  follow  the  migration  of  any  particular  species  of  fish.  If  the 
latter,  it  might  throw  some  light  on  the  winter  movements  of  our  fresh 
water  fish. 

Allusion  was  made  in  the  last  report  to  exp3riment3  being  carried 
on  by  Mr.  Scott,  with  two  wood  frogs  (Ranci  temporaria  sylvatica). 
He  now  reports  that  his  specimens  lived  some  ten  weeks,  but  refused 
all  food  during  captivity.  He  attributes  their  death,  not  to  want  of 
food,  but  to  placing  them  too  suddenly  in  the  sun,  as  they  began  to 
show  great  liveliness  with  the  approach  of  spring.  From  experiments 
continued  with  other  frogs,  Mr.  Scott  found  they  would  never  eat  any- 
thing already  dead,  as  they  absolutely  refused  anything  that  did  not 
move.  Living  insects  and  butterflies  they  took  groDdiiy.  The  pickerel 
frog.  (R.  palustrlajy  reported  to  have  been  found  by  him  in  Patterson's 
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Ci-eek,  and  mentioned  in  last  years*  reiM>rt,  is  now  supposed  to  Lave 
been  the  young  of  Rana  damittt/nSf  and  no  genuine  specimen  of  R, 
pcUiistris  has  yet  been  found  in  this  vicinity.  The  9th  of  April  is  the 
earliest  date  recorded  last  year,  as  far  as  we  can  ascertain,  when  the 
firatfrog  was  seen,  and  by  the  13th  their  croaking  was  heard  commonly 
On  the  1st  May  toads  were  observed  making  their  way  to  the  water  in 
great  numbers  to  spawn,  and  on  the  13th  April  tree  toads  were  heard 
piping  in  ponds. 

The  first  snakes  were  seen  unusually  early,  two  garter  snakes 
(Eatcenia  sirtalia)  having  been  observed  by  Mr.  Harrington  on  the  14  th 
April,  before  the  snow  was  out  of  the  woods.  A  fine  specimen  of  the 
milk  snake  (  Ophiboltts  doliatus  trianyulus)  was  captured  by  Mr.  Latch- 
ford,  on  the  Club  excursion  to  Kingsmere,  22nd  May.  This  species 
appears  to  be  rare  in  this  district. 

On  20th  April  Mr.  Latchford  found  a  large  spotted  salamander 
(Aniblyostoma  punclatumj  under  a  log,  on  frozen  ground,  almost  lifeless. 
This  is  only  the  second  specimen  recorded  as  taken  here.  On  the  same 
day  Mr.  Harrington  found  Jefferson's  salamander  under  stones  on  a 
wooded  slope  near  the  Hull  Cemetry.  On  22nd  May,  Mr.  D*Arcy 
Scott  took  the  first  specimen  ever  recorded  in  this  locality  of  the  two- 
striped  &a\sLmsinder  ( Spelerpes  hilineatus).  It  was  found  near  Kingsmere, 
and  was  identified  by  Dr.  Merriam,  who  was  jn'esent  on  that  occasion. 

On  the  2Ist  August  Mr.  Harrington  procured  two  S[>ecimen8  of  the 
spotted  triton  ( Diejiiyctylus  viridesce)t8 )  during  the  Club  excuraion  to 
Casselman. 

No  fresh  observations  have  come  under  our  notice  with  respect  to 
fish  during  the  past  year,  except  the  fact  that  the  number  of  sheeps- 
head  f' Iloploidonotus  grunniensj  offered  for  sale  on  our  market  is  in- 
creasing. The  leappearance  of  this  species  in  the  Ottawa  was  alluded 
to  in  last  year's  report. 

Before  closing  this  report  we  again  call  attention  to  the  valuable 
aid  afforded  by  recording  the  dates  of  the  first  appearance  of  various 
animals.  Every  note  made  at  the  time,  however  insignificant,  may 
have  some  bearing  on  facts  connected  with  zoological  research. 

The  whole  respectfully  submitted, 

H.  B.  SMALL. 
Wm.  p.  LETT. 

5th  February,  1885.  Leaders, 
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Annqal  Report  of  the  Council. 


To  tJiE  Members  of  tlie  OUaw%  Field' Naturalists  Club  : 

The  Council  has  pleasure  in  reporting  that  the  work  of  the  Club 
was  successfully  carried  on  during  the  past  year.  The  number  of  new 
members  elected  was  not  nearly  so  large  as  in  previous  years,  being 
only  fourteen,  but  the  membership  may  no^  be  considered  to  have  reached 
a  point  where  a  marked  increase  can  be  secured  only  by  special  effort  on 
the  part  of  each  roera^ber. 

One  corresponding  member  was  elected,  the  Rev.  A.bbe  Pro- 
vancher,  of  Cap  Rouge,  P.  Q.,  who  has  rendered  assistance  to  some  of 
the  members  of  the  Club  in  various  branches  of  natural  science. 

The  Club  Excursions  were  only  three  in  number,  owing  partly  to 
the  prolongation  of  the  last  Session  of  Parliament,  and  partly  to  a 
somewhat  unfavourable  season.  The  first  one  was  to  Meech's  Lake,  on 
the  4th  June,  and,  notwithstanding  that  the  morning  was  showery  and 
threatening,  there  was  a  good  attendance.  On  the  second  excursion 
the  Club  went  by  steamer  up  the  Canal  ho  Long  Island,  a  locality  not 
previously  visited  by  an  excursion  of  the  Club.  Although  held  on  the 
lUh  of  August,  the  day  was  chilly,  rather  than  summer-like.  The 
thi)*d  excursion  was  to  Brittania,  on  the  19th  of  September,  and  was 
well  attended  and  most  enjoyable,  the  day  being  bnght,  but  cool. 

The  Saturday  afternoon  Sub-Excursions,  or  working  [iartie^,  were 
more  numerous  and  more  successful  than  in  any  previous  season,  and 
were  continued  to  late  in  Autumn.  Many  points  in  the  neighborhood 
of  the  city  were  visited,  and  much  was  learned  concerning  the  geology 
and  the  flora  and  fauna  of  our  district.  The  Council  was  much  encour- 
aged by  the  attendance  at,  and  interest  shewn  in  these  sub-excursioni^ 
and  is  convinced  that  in  no  department  of  the  Club's  work  can  more 
good  be  accomplished.  The  information  gained  at  these  weekly 
**  Outings,''  and  the  instructions  i*€ceived  from  the  Lea^Jers  of  the 
various  Branches  could  not  fail  to  awaken  an  interest  in  £eld  work  in 
those  who  were  present. 
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The  additions  to  the  Club  Libr&iy  during  the  year  wern 
nun]eix)us  and  valuable,  and  were  i*eceived  largely  in  exchange 
for  our  Transaottoiis.  Owing  to  the  absence  fVom  the  city  'during 
lengthened  periods,  of  different  members  of  the  Publishing  Committee^ 
and  to  other  unforeseen  and  unavoidable  delays,  the  issue  of  Transac- 
tions No.  6,  (Vol.  IT,  No.  2,)  has,  the  Council  regrets  to  state,  only  just 
been  made.  The  number  contains  132  (mges  of  letter-press,  and  two 
plates  illustrating  the  new  spieces  of  Ciinoids  described  by  Mr.  W.  R. 
Billings.  A  new  feature  will  be  found  in  a  carefully  compiled  meteo- 
rological table,  by  Mr.  A.  McGill.  The  Transactions  contain  many 
valuable  papeis  and  should  l»e  [daced  by  you  in  the  hands  of  sach  of 
your  friends  as  may  be  interested  in  science,  or  whom  you  would  de- 
nire  to  become  so.  The  cost  of  publishing  them  be^rs  heavily  upon  the 
very  limited  resources  of  the  Club,  and  it  is  desirable  that  a  certain 
portion  of  it  should  be  defi-ayed  by  the  sale  of  some  of  the  copies  re- 
maining after  one  has  been  allotted  to  each  member.  The  winter  course 
consisted  of  seven  Soir^s,  of  which  one  was  a  Microscopical  evening 
very  jdeasantly  and  instructively  spent  in  Ibtening  to  short  addresses 
on  various  subjects;  and  in  examining  slides  illustrative  of  them.  By 
invitation  of  our  Vice-President,  Princi|)al  Woods,  of  the  Ladies'  Col- 
lege, this  Microscopical  Soiree  was  held  in  the  commodious  assembly 
rooms  of  that  institution.  At  the  other  Soirees  valuable  papers  and 
rejjorts  were  read  as  in  former  years. 

Commencing  on  llth  January,  Afternoon  Lectures  or  classes  were 
given  each  Monday,  the  last  one  having  been  delivered  yesterday,  so 
that  the  work  of  the  Club  has  been  continued  by  the  Council  to  the 
latest  possible  moment.  These  classes  were  ten  in  number,  and  the 
attendance  at  them  was  decidedly  larger  than  at  those  of  previous  years. 
The  lectures  were  as  lollows : — Entomology :  three  by  the  President 
and  one  by  Mr.  Fletcher.  Mineralogy:  one  by  Kev.  Prof.  Marsan 
(held  in  Ottawa  College).  Ornithology :  one  by  Mr.  W.  L.  Scott. 
Botany:  two  by  Prof.  Macoun  and  two  by  Mr.  R.  B.  Whyte.  By 
request  of  Principal  McCabe,  who  was  desirous  of  obtaining  for  the 
large  number  of  students  under  his  charge,  the  advantages  of  the 
lectures  on  Botany,  the  four  lectures  on  that  science  were  held  in  the 
Nornial    School,  and    were   listened  to   with    much  in  tersest   by    the 
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teachers  and  pupils,  iP  well  as  by  members  of  the  Club  and  others  who 
were  also  present. 

From  the  foregoing  report  it  will  be  observed  that  six  of  tlie  meet- 
ings were  held  in  the  leading  Educational  Institutions  of  the  city, 
proving  that  the  Club  is  being  more  and  more  recognized  as  both  able 
and  willing  to  impart  instruction  in  the  Natural  Sciences. 

The  Council  has  aimed  to  make  the  Club  the  organization  natui- 
ally  to  be  looked  to  for  information,  not  only  as  regards  our  immediate 
surroundings,  but  on  natural  history  in  general,  and. has  been  ple.ised 
to  be  able  to  connect  its  work  with  that  of  the  educational  institutions 
mentioned.  It  endeavoured  also  to  attract  to  the  ''Outings^  and 
lectures,  the  student  portion  of  the  community,  with  a  view  to  interest- 
ing the  young  people  in  its  lal)0ur8,  and  of  educating  them  to  a  know- 
ledge and  love  of  nature. 

Signed  on  behalf  of  the  Council, 

T.  J.  MacLAUGHLI^J, 

16th  March,  188G.  Acting  Secretary. 


Dr. 
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REPORT  TO  THE  ROYAL  SOCIETY  OF  CANADA. 

Reaiat  the  Fourth  General  Meeting,  May,  1885. 


As  d*flegate  from  the  Ottawa  Field  Naturalists'  Club,  I  am  able  to 
report  that  the  past  yejir  has  been  for  it  one  of  continued  progress 
and  success.  Its  two-fold  work  of  studying  local  natural  history, 
and  of  endeavouring  to  popularize  science  has  been  vigordusly  prose- 
cuted and  its  memberahip  has  been  largely  increased.  Forty  persons 
joined  the  Club  during  the  year,  of  whom  several  reside  in  distant  parts 
of  the  country  and  have  sought  to  evidence  their  interest  in  the  wel- 
fare of  the  Club  by  enrolling  themselves  in  its  ranks.  The  membership 
is  now  one  hundred  and  seventy. 

Four  large  excursions  were  held  last  summer,  at  the  first  of  which 
the  Club  was  honoi-ed  by  the  presence  of  many  Fellows  of  your  Honor- 
able Society,  and  delegates  thereto.  Sub-excursions  or  "working 
parties  "  were  nlso  held  on  alternate  Saturdays  dunng  the  season,  and 
contributed  largely  to  a  fuller  knowledge  of  our  geological  formations 
and  of  our  fauna  and  flora. 

At  the  winter  Soii-^es  (six  in  numbe.)  ** reports''  by  the  leaders 
appointed  in  Geology,  Botany,  Entomology,  Conchology,  Ornithology 
and  General  Zoology  were  presented,  and  the  following  papers  of  much 
interest  and  value  were  i-ead: 

The  Pi-esident's  Addi-ess,  H.  Beaumont  Small,  M.  D. 

The  Canadiai  Otter,  W.  Pitman  Lett. 

The  Minerals  of  the  Ottawa  District,  C.  W,  Willimott. 

Wheat,   (with    special  reference  to  that   grown  in  Ottawa  District) 

Wm.  Scott. 
Our  Saw-flies  and  Horn-tails,  W.  H.  Harrington. 
Local  Trenton  Fossils,  W.  B.  Billings. 

Classes  in  Botany,  Mineralogy  and  Ornithology  were  conducted 
during  several  weeks;  the  first  named  subject  under  the  very  interest- 
ing t»eatment  of  Prof.  Macoun  being  specially  attractive  to. the  mem- 
liers  and  their  fiiends. 
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It  has  been  the  aim  of  the  Club  since  its  formation  to  make  its 
published  Transactions  as  complete  and  valaable  as  its  circumstances 
will  permit,  and  Nunlber  5,  (Vol.  I  J,  No.  1,  152  pages)  which  was 
published  during  the  year,  i|3  one  which  would  be  creditable  to  many 
older  and  wealthier  societies.  No.  6,  which  is  now  in  the  hands  of  the 
publishing  committee  will  contain  the  reports  and  papers  befoie 
referred  to,  as  well  as  annual  reports  of  Librarian,  Treasurer,  Council, 
etc. 

The  Library  of  the  Club  has  received  numerous  valuable  donations 
and  exchanges,  including  the  magnificent  volumes  of  the  Transactions 
of  your  Honorable  Society,  for  which  I  am  instructed  to  convey  to  you 
the  thanks  of  the  Club. 

At  the  Annual  Meeting  of  the  Club,  held  on  17th  March  last,  the 
following  officers  were  elected  for  the  year  1886-1886: — 

President — W.  H.  Harrington. 

Vice-Presidents — 1st,  John  Macoun;  2nd,  S.  Woods. 

Secretary — J.  Fletcher. 

Treasurer — T.  J.  MacLaughlin. 

Librarian — W.  L.  Scott. 

Committee—F.  D.  Adams,  Henry  M.  Ami,  Rev.  C.  F.  Marsan. 

\V.  L.  SCOTT, 

DdegaU. 
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PRESIDENT'S  INAUGURAL  ADDRESS. 


Mr.  W.  Hague  Harrington. 

(delivered  10th  dec,  1885.) 

Menibers  of  tJie  Ottawa  Field  Xaiuralhts^  Club,  Ladies  and  GerUlemeu  : 
It  is  related  that  King  Gustavns  III  of  Sweden,  daring  a  visit 
to  Paris,  was  waited  upon  by  a  deputation  of  savants  fronj  the  Sorbonne, 
who  congratulated  him,  among  other  things,  on  having  as  a  subject  and 
fellow-counti^man  a  scientist  so  eminent  as  the  chemist  Scheele,  the 
discoverer  of  magnesium.  The  Khig,  hitherto  entirely  ignorant  of  the 
existence  of  the  celebrated  man,  concealed  as  best  he  could  the  fact, 
and  as  soon  as  the  deputation  had  retired,  sent  a  message  to  his 
cabinet  in  Sweden  that  Scheele  should  be  sought  out  and  have  the 
rank  of  Count  conferred  upon  him.  An  official  was  sent  forth  to  make 
the  necessary  enquiries,  and  returned  with  the  information  that  Scheele 
was  a  lieutenant  in  the  artillery,  a  good  sort  of  fellow,  who  was  a 
capital  shot  and  played  a  first-class  game  of  billiards.  The  Premier, 
acting  on  this  report,  created  the  fortunate  lieutenant  a  count,  and  it 
was  only  on  the  return  of  the  King  that  he  became  aware  of  the  mis- 
take, and  that  the  renowne.i  scientist  was  still  living  in  obscurity  as 
far  as  the  court  was  concerned. 

A  mistake  analogous  in  its  character  was  made  at  the  la^t  annual 
meeting  of  this  Club,  when  a  humble  sub-officer — a  fair  sort  of  secretary 
and  a  succSsssful  collector  of  insects — was  burdened  with  honors  which 
might  have  been  gracefully  and  fittingly  borne  by  one  or  other  of  our 
well-known  scientists. 

An  unfortunate  victim  to  circumstances,  I  had  at  that'meeting  the 
honor  thrust  upon  me  of  election  to  the  office  of  President  of  this 
influential  Club;  an  office  for  which  I. felt  myself  totally  unfitted  in 
many  important  and,  indeed,  essential  respects.  While  appreciating 
in  the  highest  degree  the  honor  conferred  upon  me,  I  am  none  the  less 
convinced  that  the  selection  you  made  has  not  conduced  to  the  beet 

welfare  of  the  Club.     I  have  continued  to  regret  that,  yielding  to  the 
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represrntations  of  mj  frieods,  I  allowed  mjself  to  be  elected,  instead 
of  pereisting  to  refuse  this  highest  office  in  the  gift  of  the  Olab. 

My  acceptance,  albeit  reluctant,  was,  I  am  still  convinced,  a  serious 
mistake  anl  detrimental  to  the  interests  of  the  Club,  whose  Pi*esidenta 
have  hitherto  been  gentlemen  having  in  a  large  degree  the  administrative 
IK)wer  necessary  to  the  offiae,  as  well  as  jiersonal  influences  calculated 
to  advance  our  genei*al  interests. 

Various  causes  have  combined  to  }>revent  the  Council  elected  by 
you  from  devoting  so  much  time  as  in  foinner  yeaiti  to  the  management 
of  the  Club,  however  willing  they  may  have  been  to  perform  the  duties 
undertaken  by  them. 

Yet,  in  spite  of  the$e  drawbacks,  the  Club  has  made  substantial 
progress,  and  a  large  amount  of  work  has  been  performed  in  different 
directions.  ^  The  .m^bei*ship  has  not  .been  much  aiigmented,  but  any 
such  large  increase  as  in  past  years  is  perhap)  hardly  to  be  hereafter 
expected.  The  persons  interested  in  our  labours  constitute,  unfortn- 
nately,  a  small  class  of  the  community,  and  of  these,  the  number  who 
have  not  already  become  members  must  now  be  few. 

Still,  if  our  work  is  properly  organized  and  performed,  wo  will 
continue,  it  is  hoped,  to  awaken  in  others  an  interest  in  natural  historv* 
especially  in  the  youngei*  members  of  the  community.  These  ai^e  now 
being  trained  in  our  various  schools,  and  we  should  use  our  influence 
towards  having  the  inportant  truths  of  natural  history  i»resented  prom- 
inently to  them.  Then  when  they  leave  school  with  an  interest  ali^eady 
awakened  in  the  subjects  to  which  we  devote  our  investigations,  we^ 
may  look  forward  to  their  becoming  fellow.woi*kers  with  us,  in  oixler 
to  continue  their  studies  in  sympathetic  company.  To  this  end  we 
should  strive  to  make  our  excursions  and  our  meetings  as  inviting  to 
them  as  po  sible.  Largely  with  this  object  in  view  an  innovation  has 
been  made  in  our  course  of  meetings  for  this  season;  an  evening 
devoted  to  microscofiic  inspection  of  objects  selected  to  illustrate  brief 
papers  on  popular  Isubjects  being  substituted  for  one  of  the  usuivl 
}>aper8. 

A  veiy  gratifying  feature  of  the  summer's  work  v^as  the  increased 
and  sustained  attendance  at  the  sub-excu  rsions.  These  col  looting  par  lies,, 
held  each  Saturday  afternoon,  were  sometimes  almost  as  well  attended 


Digitized  by  VjOOQIC 


296 

«s  the  regular  excursions,  and  the  presence  of  a  number  of  young 
peoi>le  was  very  encouraging.  Good  results  may  follow  from  the  start 
thus  male  by  them,  and  the  collections  commenced  at  these  outings 
may  before  long  become  very  valuable  to  their  ownei-s,  and  to  all 
interested  in  the  fauna  and  flora  of  this  locality. 

The  printing  of  the  Transactions  has  been  unavoidably  delayed, 
but  it  is  now  nearing  completion,  and  when  they  are  shortly  issued  to 
you  they  wijl  be  found  a  valuable  contribution  toward  a  knowledge  of 
the  natural  history  of  our  neighborhood. 

A  proposal  has  been  made  by  Dr.  May,  of  the  Department  of 
Education  of  Toronto,  that  this  Club  should  make  an  exhibit  at  the 
"Colonial  Ex]K)sition,  to  be  held  in  London  next  summer.  As  the 
Club  has  no  collections,  it  will  be  possible  to  arrange  for  such 
^D  exhibit  only  by  the  co-operation  and  personal  labors  of  those 
members  who  have  collections  in  the  several  braffches.  Unless  a 
display  can  be  made  that  will  do  justice  to  the  Club,  and  will 
give  to  those  who  may  inspect  it  a  proper  appreciation  of  the 
work  performed  by  us,  it  wDl  be  far  better  not  to  attempt  one. 
A  great  deal  of  time  and  a  certain  amount  of  expense  will  be  neces- 
Bitated  in  the  preparation  and  packing  of  collections.  The  cost  of 
transportation  will  be  borne  by  the  Department  of  EdoeaiioD,  which 
will  take  charge  of  them,  and  make  the  necessary  arrangements  for 
having  them  properly  displayed  in  the  section  allotted  to  the  Depait- 
nieut. 

It  would  be  superfluous  for  me  now  to  enter  at  more  length  into 
the  work  of  the  Club,  either  as  already  accomplished,  or  as  planned  for 
the  remainder  of  the  year.  The  reports  from  the  leaders  of  the  various 
branches  will  outline  the  results  of  our  field-operations,  while  to  the 
annual  meeting  the  Council  will,  as  usual,  render  an  account  of  its 
stewardship.    *  •  ^  . 

The  Inaugural  Address  by  the  President  of  any  Society  is  alwaxs 
looked  forward  to  as  one  of  the  most  important  lectures  on  its  pi*o- 
gramme;  and  not  unreasonably  since  the  very  fact  of  his  election  should 
indicate  his  ability  to  seleot  an  appropriate  topic  and  to  handle  it  in  a 
suitable  manner. 
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We  had  an  admirable  illustration  of  this  a  few  evenings  ago,  when, 
in  this  room,  we  listened  to  th«  able  and  eminently  practical  address  of 
one  of  our  own  members — Mr.  W,  P.  Anderson  — in  his  capacity  of 
President  of  the  Ottawa  Literary  and  Scientific  Society.  Following 
him  so  closely,  I  feel  quite  overshadowed,  and  I  sincerely  fear  that  there 
are  some  hero  to-night  who  will  be  as  much  disappointed  in  my  few  re- 
caarks,  as  they  were  interested  by  his  masterly  treatment  of  a  pro- 
foundly intei*esting  topic. 

The  papers  presented  to  the  Club  at  these  Soirdes  are,  by  its  Con- 
stitution, restricted  (and  very  wisely  so)  in  their  i-ange;  they  must 
treat  of  the  natural  history  of  the  locality,  or  be  descriptive  of  original 
work  done  by  the.au thor.  A  certain  license  has,  however,  always  been 
accorded  to  the  President,  so  that,  loosed  from  the  chain  that  restricts 
his  fellow- workers,  he  may  have  an  oppoitunity  of  reviewing  the  work 
accomplished  in  other  places,  or  of  treating  some  inviting  subject  in  a 
more  comprehensive  and  liberal  manner  than  he  could  otherwise  do. 

I  am,  however,  unable  to  avail  roysell  in  any  degree  of  the  oppor-^ 
(unity  which  his  occurred  to  m3.  My  time  since  the  close  of  the 
collecting  season  has  been  fully  occupied,  and  such  portion  of  it  as  I  could 
devote  to  the  Club  has  been  utilized  in  perhaps  as  useful  a  manner  as 
the  prepiration  ot  an  Inagural. 

I  should  like  to  be  able  this  evening  to  read  you  a  paper  on  our 
Hymenoptera,  and  to  accompany  it  with  a  list  of  our  species,  pre- 
pared jointly  by  my  esteemed  colalwrer,  Mr.  Guignaid,  and  myself^ 
The  mass  of  material  collected  by  us  during  the  summer  renders  it  im- 
possible to  do  so  at  present,  as  it  will  require  a  great  deal  of  time  to 
determine  and  arittnge  the  specimens,  and  involve  much  correspondence 
and  exchange  with  entomologists  having  special  knowledge  of  this 
order.  Many  sp-^cies  new  to  science  have  also  been  discovered,  and 
these  must  be  described  befare  they  can  be  entered  on  our  lists. 

Unable  then  to  treat  of  the  subject  to  which  my  attention  has 
been  devoted  almost  entirely  since  my  election  to  office,  it  has  seemed 
quite  impossible  for,  me  to  select  any  topic  which  the  time  at  my  dis- 
posal, limited  by  work  in  other  directions,  would  allow  me  to  make  of 
any  value  or  interest  to  you.  I  have  thought  it  better  not  to  waste 
my  own  time  in  endeavoring  to  make  a  hurrie<l  oom;)ilation  of  a  sub- 
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ject  with  which  1  am  not  familiar,  and  yonrs  with  a  paper  which 
would  be  probably  of  as  little  interest,  as  it  would  be  of  permanent 
value. 

My  address  shall  at  least  have  one  virtue — that  of  bi*evity — to  re- 
commend it  to  you,  and  shall  consist  merely  of  thoughts  in  connection 
wtih  our  pursuits,  nhich  have  occuiTed  to  me  within  the  past  few  days, 
bat  which  for  want  of  time  have  failed  to  crystallize  into  symmetrical 
forms,  or  to  fali  into  regular  combinations. 

There  is  no  more  a  loyal  road  to  solving  the  secrets  of  nature,  than 
there  is  to  fathoming  the  profundities  of  metaphysics,  or  to  mastering 
the  anatomy  of  dead  languages.  One  must  ^try  the  nearest  by-paths, 
and  must  penetrate  to  her  retreat  by  threading  a  very  labyrinth  of  trails. 
But  along  no  path  can  he  far  proceed  without  finding  here  a  clue  and 
there  a  clue  which,  if  lightly  undcrstOKl,  will  bring  him  nearer  to  the 
goddess  of  his  search.  Her  throne  is  at  the  converging  point  of 
innumerable  paths  which  lead  inward  from  an  outlying  sea  of  ignorance. 
These  avenues  may  be  sinuous  and  oft  intf^rrupted,  but  by  them  arrive 
to  the  pilgrims  occasional  glimpses  of  the  radiance  emanating  from  the 
central  area.  Morass  and  thicket  may  intervene,  but  no  matter  how 
ti*eacherous  the  swamp  or  intiicate  the  jungle,  there  will  not  be  want- 
ing objects  of  present  encouragement  and  of  incentive  to  further  effort. 
At  each  step  the  giound  will  become  more  solid  and  the  way  lees  rough, 
so  that  the  slow  and  wearisome  labour  of  the  outset  becomes  gradually 
a  pleasant  and  absorbing  recreation.  The  various  powers  are  developed 
and  strengthened  by  exercise,  and  progress  becomes  easier  and  more 
i-apid  with  each  stage  completed. 

What  has  thus  been  stated  figuratively  of  the  investigation  of 
nature  is  also  literally  true  in  many  resi)ects.  He  who  keeps  to  the 
dusty  macadamized  highway  will  have  scant  opportunity  for  discovery 
as  compared  with  one  who  seeks  the  winding  paths  through  field  and 
foresi  It  is  true  that  even  along  the  roadside  the  observant  noturalist 
will  find  much  to  interest  and  much  to  study,  but  after  all  the  objects 
will  be  either  common,  or  will  belong  to  some  family  of  aggressive  and 
self-asseitive  forms.  They  will  be  the  weeds  that  follow  man  along  his 
highways,  not  the  rare  orchids  that  hide  in  the  dim  shade  of  the  cedai*s 
and  are  nourished  by  the  rich  mould  of  the  swamp.     Or  they  will  be 
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the  sjiHrrows,  blackbirds  and  crows,  noisy  and  troublesome,  not  the 
sweet  voiced  hermit  thrush  or  the  shy  woodlaud  warblers. 

The  field-naturalist  then  must  be  really  of  the  fields;  no  collections 
of  dried  ]>lant8  and  insects,  or  series  of  skins  and  shells  and  stones 
should  so  engross  his  attention  as  to  withdraw  him  from  his  nghtful 
haunts. 

To  those  who  know  anything  of  outdoor  life,  what  a  source  9/ 
enjoyment  is  this  wandering  in  fields  and  wootls  At  every  step  some 
object  of  interest  is  observed ;  a  flower  not  hitherto  noticed  ;  a  rare 
bin!  resting  on  its  migratory  journey  to  or  from  the  north  ;  a  shy 
animal  venturing  forth  fi-om  its  secluded  home,  such,  for  instance,  a9 
the  weasel  in  his  winter  garb,  harmonizing  so  well  with  his  surround- 
ings,  that  almost  alone  by  the  glitter  of  bis  cruel  bead-like  eyes  is  he 
revealed,  as  he  peers  cautiously  forth  from  a  knothole  in  an  old  tree. 

There  ai'e  other  inhabitants  of  the  thickets  to  be  found  even  when 
the  ground  is  deeply  veiled  with  snow  and  the  murmuring  of  the  streams 
is  hushed.  The  partridge  and  \he  hare  are  still  in  their  haunts,  as  the 
country  Ind  well  knows  who  has  a  line  of  snares  laid  across  the  tamarac 
or  cedar  swamp.  With  what  eager  uncertainty  he  visits  them  each 
raoming,  and  how  merrily  he  returns  if  successful  in  his  frosty  round. 

The  wary  fox  comes  nearer  to  civilization  as  hunger  presses,  carry- 
ing his  explorations  as  far  as  the  poultry  yard  ;  and  what  a  sight  it  is 
to  see  this  beautiful  animal,  not  fleeing  for  his  life  irom  a  pack  of 
panting,  yelping  hounds,  but  tripping  his  light  coui^se  across  the  fields, 
or  playfully  rambling  with  his  mate,  and  indulging  in  elegant  and 
spoitive  gambols. 

Let  not  the  naturalist  then  desert  the  fields  even  in  winter,  under 
the  impression  that  nought  remains  to  observe.  When  the  snow  lies 
deep  and  the  mercury  is  low,  a  tramp  on  snowshoes  straight  away 
across  country,  will  have  interests  of  its  own,  and  will  in  addition  make 
him  fitter  for  the  work  of  the  study  and  cabinet.  It  is  in  the  winter 
that  these  must  receive  most  attention,  and  the  library  be  made  to 
supplement  the  work  of  the  field. 

No  matter  how  minute  our  own  observations,  they  can  cover  but  a 
small  part  of  the  innumerable  phenomena  of  nature,  and  it  is  absor 
lutely  necessary  to  study  the  publications  of  other  workers  in  similar 
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fields  in  order  that  their  discoveries  may  complete  our  own  ;  and  what 
is  of  equal  importance,  that  they  may  enable  us  to  judge  of  the  value 
of  the  conclusions  derived  from  our  personal  observations. 

The  naturalist  must  learn  what  there  is  to  look  for  when  he  goes 
abroad,  and  in  Tvhat  manner  to  prosecute  his  search,  or  many  of  the 
most  noteworthy  objects  will  escape  his  attention.  Mere  rambling 
about  the  country,  no  matter  how  frequent  or  how  prolonged,  will  not 
of  itself  suffice  to  make  a  field-naluralist.  The  bare-Tooted  urchin 
following  a  winding  stream  with  his  piece  of  twine  and  bent  pin 
hanging  from  a  willow  switch,  is  an  enbbryo  collector,  but  unless  his 
attention  is  directed  to  something  beyond  the  dangling  of  a  worm  or 
grasshop|)er  before  a  sunfish's  nose,  he  will  never  develop  into  a  field- 
naturalist.  Many  a  man  has  fished  year  after  year,  from  boyhood  to 
old  age,  and  known  little  even  of  the  pi^y  he  captured,  while  of  the 
thousand  other  things  that  come  so  frequently  within  his  sight  he  was 
utterly  ignorant. 

The  angler,  howe^•er,  who  is  not  entirely  engrossed  in  his  "  basket" 
has  rare  0[)portunities  of  observing  the  sly  frequentc-i's  of  localities 
where  animal  and  vegetable  life  alike  are  most  vari.d.  Along  tha 
uiargins  of  streams,  and  in  meadows  through  which  they  flow,  ai*e  the 
haunts  and  retreats  of  many  of  our  mammals,  leptiles  and  binls. 
Here  also  the  rare  plants  seek  retirement  from  the  glare  of  the  open 
fields,  and  find  the  moisture  and  shade  so  grateful  and  necessary  to 
them.  Profusion  and  variety  of  vegetation  produce  a  corresponding 
abundance  of  insect  life,  which  is  augmented  by  myriads  issuing  from 
the  water,  and  which,  to  a  certain  extent  accounts  for  the  number  of 
birds  which  frequent  the  vicinity  of  streams. 

How  seductive  do  naturalistic  rambles  in  the  field  become,  when 
one  has  made  some  acquaintance  with  the  multitude  of  objects  which 
belong  there.  You  come  home  parched  by  the  heat  and  weary  with 
walking  on  the  dusty  road,  and  think  that  it  will  be  long  ere  you  go 
forth  again.  But  on  the  morrow  when  the  sun  shines,  and  the  gentle 
south  wind  blows,  you  are  eager  to  be  forth  tven  at  the  risk  of  the 
same  penalties.  It  seems  to  you  that  thero  is  something  that  you  over- 
looked the  previous  day,  or  something  that  you  require  again  to  inves- 
tigate, and  that  you  should  at  once  go  to  cjmpleto  your  observations. 
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The  portion  of  highway  that  it  is  necessary  to  plod,  is  as  si>eedily  as  pos- 
sible left  behind  and  forgotten ;  and  once  more,  among  the  grass  and 
flowers,  you  hear  the  songs  of  birds  and  the  mnrmiir  of  insects.  How 
many  things  thei-e  are  to  see,  and  how  swiftly  the  time  speeds,  as  plant 
and  bird  and  insect  bespeak  your  attention. 

And  when  at  length  fatigued  by  rambling,  what  couch  more  restful 
or  inviting  than  the  soft  elastic  cushion  of  sward  on  the  blope  of 
an  npknd  pasture,  under  the  shade  of  some  broad  beech  or  oak,  and 
fanned  by  whispering  breezes  from  the  meadows.  Or  in  the  pine  grove 
that  crowns  the  hill,  how  luxurious  is  the  fibrous  bed  of  leaves  shed 
from  above,  year  after  year,  and  hoiv  grateful  the  resinous  odor  of  the^ 
air.  The  shrill  continuous  song  of  the  cicada  may  seem  the  sole  sign 
of  life,  but  it  is  really  one  of  many.  Grains  of  sawdiist  trickling  dowa 
the  fun-owed  bark  of  an  old  trunk  indicate  that  a  colony  of  ants  are 
industriously  honeycombing,  the  interioi*,  and  closer  inspection  will 
show  continuous  columns  ot  these  little  toilers  moving  between  tho 
ground  and  the  upper  portions  of  the  tree.  A  falling  cone  proclaims 
t*ie  presence  aloft  of  a  squirrel  which  has  temporarily  been  in  a  state 
of  unwonted  quiet*,  but  whi.h  on  detection  commences  to  chatter  in  hia 
most  Laucy  tones.  A  woodpecker's  tap,  tap  is  heard  faintlv  in  the  dis* 
tance,  and  other  familiar  sounds  are  soon  noted  and  their  produceia 
seen. 

And  if,  lulled  by  "  the  murmuriug  pines,"  you  should  yield  to 
slumber's  charms,  what  cunning  explorers  will  come  stealing  about  you. 
Little  *'  strii)es "  the  chipmunk,  will  wink  and  grin  at  his  cousin 
"  bushy-tail,"  an  I  dare  him  to  venturesome  deeds,  perchance  even  to 
scampering  over  the  prostrate  giant.  The  pretty  little  wood-mouse  will 
extend  its  rambles,  from  the  hollow  \of^  in  ^  hich  it  has  its  next  of  fine 
dry  grass,  to  forage  for  seeds.  Wood-creepei  s,  chick-a-dees,  warblers^ 
and  perhaps  rare  birds  for  which  you  have  long  watched  and  waited,, 
will  s|>ort  through  the  branches  above  you,  and  twitter  and  chirp  their 
comments  on  your  appearance. 

To  observe  the  varied  life  of  the  wuods  in  the  closest  manner,  and 
to  gain  a  knowledge  of  the  actions  and  voices  of  the  resident  or  passing 
forms,  one  can  do  no  better  than  to  seek  a  favorable  locality,  and  then 
sit  or  lie  motionless  until  his  presence  is  forgotten,  or  forgiven.     The- 
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slightest  movdment  ^yill  cau^e  the  shyer  species  to  vanUh,  and  will 
check  the  free  motions  of  many  others. 

Early  morn  is,  Iiowever,  the  time  when  ijie  woods  ring  with  the 
songs  of  the  birds,  and  are  filled  with  the  sights  and  Eonnds  of  prolific 
life.  As  the  sun  gains  in  the  heavens  the  inhabitants,  except  the 
insects,  become  quiet,  and  disapi)ear  largely  from  the  scene,  occupied, 
t)erhapp,  with  their  family  and  hou.sehold  cai^es.  Insects  are  most 
abundant  during  the  hott.est  portions  of  the  day,  for  these  small  crea- 
tures, with  numerous  night-flying  exceptions,  love  the  light  and  hca»^, 
and  clouds  or  showers  send  them  at  once  to  seek  shelter.  Toward  the 
close  of  day  .  bird  life  becomes  once  more  active  for  a  brief  )>eriod,  and 
as  the  shadows  dee|>en  the  nocturnal  forms  of  life  appear. 

What  a  constant  succession  there  is  throughout  the  year  of  changes 
and  varieties  in  the  surroundings  of  our  rambles.  In  the  spring  comes 
the  budding-forth  of  leaf  and  flower  dnd  thei*eappearanceof  the  myriad 
animateil  things  of  earth  and  air  and  water.  It  always  seems  as  if 
nature  was  holding  a  jubilee  over  the  departure  of  the  frost  king,  and 
ihe  withdrawal  of  his  forces.  The  songstera,  northward  wending,  fill 
the  thickets  with  melodious  carols  as  the  sun,  rising  earlier  each  mom  to 
welcome  them,  throws  his  first  rnys  across  the  tree-tops.  Even  the  cold 
blooi^l  of  the  reptiles  seems  to  flow  more  warmly,  and  their  voices  pi|>e 
full  and  clear  from  every  pool  and  swamp.  Plant  after  plant  at  its 
appointed  time  blooms  out,  increasing  yet  more  the  lavish  decorationft, 
and  the  bees,  toil  they  never  so  briskly,  cannot  gamer  all  the  honeyed 
bweets  they  offer.  With  summer  comes  the  ftuirage  of  the  fields,  when 
the  sti'awberry  and  its  succulent  relatives  entice  to  the  meadows  many 
whom  the  mere  beauties  of  foliago  and  flower  have  no  power  to  charm. 
Then  as  flower  and  fruit  fail,  and  the  foliage,  tossed  and  torn  by  the 
winds  and  mutilated  by  insect  foes,  has  lost  its  freshness  of  color,  the 
plants  make  a  final  eflfort  to  regain  their  beauty;  and  with  what  success 
one  need  not  ask  who  has  witnessed  the  wealth  of  coloring  which 
adorns  our  trees  in  autumn.  What  combinations  of  scarlet,  gold  and 
gieen  our  maples  wear;  how  rich  the  browns  and  purples  of  the  oak  ; 
how  tho  sumach  flames  out  on  the  hillsides,  among  the  yellows  of  the 
birches  and  i>oplars.  The  very  ground  is  hidden  by  such  a  brilliant, 
luxurious  car|>et  that  walking  over  it  seems  the  realization  of  some 
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eastern  tale,  where  palace  floors  are  clail  with  rich,  soft  mats  from 
Persiao  looms. 

The  wiads  grow  colder  and  fiercer,  and  the  leaves  whirl  earthward 
until  the  trees  stand  bare  once  more,  and  yet  there  ai-e  patches  of 
bright  color  remaining  hei'e  and  there.  The  coral  berries  of  our  Cana« 
dian  holly  hold  long  to  the  naked  twigs,  as  in  a  less  degree  do  the  larger 
and  more  fleshy  fruits  of  the  hawthorn.  Tlie  mountain  ash  also  bmveiy 
holds  its  great  clusters  of  berries  as  food  for  the  red-breasted  gros- 
beaks. Of  winter  mention  has  been  previously  made,  so  that  the  circuit 
of  the  year  is  complete,  and  each  season  is  found  oflering  something 
worthy  of  attention. 

One  important  feature  of  the  winter,  that  must*  not  be  overlooked, 
is  the  opportunity  it  affords  of  studying  and  arranging  our  collections  ; 
how,  otherwise,  should  we  find  the  time  for  this  essential  work.  And 
as  we  pursue  it  what  a  throng  of  memories  is  called  up  by  each  speci- 
men ;  the  time  and  the  locality,  and,  if  you  were  not  alone,  who  your 
companion  was.  A  sympathetic  companion  1  may  hero  remark  adds 
immeasurably  to  the  pleasure  and  success  of  a  field  trip.  Two  pair  of 
eyes  ai^e  better  than  one,  and  many  things  that  would  have  escaped  your 
notice  are  pointed  oat  by  a  companion,  while,  on  your  part,  you  will 
shew  him  much  that  is  new  and  of  interest. 

It  should  be^the  aim  of  each  member,who  has  opportunities  to  con- 
template and  enjoy  the  beauties  and  wonders  offered  by  our  fertile  and 
varied  neighborhood,  first  to  avail  himself  fully  of  his  privileges,  and 
then  to  enieavor  to  enrich  others  with  the  results  of  his  labours.  What 
has  been  told  is  but  a  page  at  intervals  in  the  history  of  our  surround- 
ings, and  as  our  President  last  year  pointed  out  to  us,  there  remains 
much  entirely  neglected.  To  chronicle  the  movements  and  habits  of 
our  birds  alone,  would  require  numerous  papers,  which  might  be  made 
deeply  interesting  to  us.  Scores  of  our  birds,  if  cai-efully  studied, 
would  each  suffice  for  a  paper,  pleasing  and  valuable. 

And  so  it  is  in  other  branches ;  we  have  lists,  and  occasional  notes 
on  species,  but  no  completed  life  histories, except  in  rare  instances,  as  Mr. 
Lett*s  of  the  Otter.  This  paper,  although  not  exhaustive,  I  consider 
one  of  the  most  valuable  of  our  contributions  towarvl  a  knowledge  of 
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pur   animals.     It  speaks  at  once  of  intimate  acquaintance  vith  the 
ci'^atures  described,  and  of  a  close  observance  of  their  habits. 

In  placing  before  our  fcllow-membei'S  the  record  of  our  labors  in 
the  field  and  in  the  study,  we  should,  I  tlUnk,  aim  to  do  so  in  as  plead- 
ing a  manner  as  possible ;  nob  content  merely  with  exhibiting  a  well 
articulated  skeleton,  but  striving  to  give  it  the  rounded  outlines  and 
colours  of  life.  There  is  a  charming  quaintness  of  description  found  in 
the  works  of  many  old  writers  on  natural  hist')ry,  but  to  us  a  certain 
portion  of  it  is  fi-equently  due  to  changes  in  the  language,  and  sometimes 
unfortunately,  to  the  imperfect  knowledge  which  is  shown  of  the  subject. 

But  we  need  not  turn  to  musty  tomes  to  find  charming  writings  on 
natui'e,  when  we  have  those  of  such  observere  as  Gi^ant  Allen,  Bur- 
roughs, Abbot,  Merriam,  and  others  that  come  readily  to  our  memories. 
These  are  the  books  to  read  on  wild  winter  nights,  and  to  call  up 
familiar  forms  and  voices  from  all  the  seasons.  They  have  the  flavor 
of  the  outdoor  world  of  which  they  treat.  The  murmuring  of  waters  ; 
the  songs  of  birds  ;  the  breath  of  summer  winds  through  odorous 
thickets;  the  blossoming  of  flowers;  the  myriad  sounds  and  forms  cf 
nature,  animate  and  inanimate,  ai*e  stored  fcr  us  in  their  pages.  Per. 
haps  here  or  thei^e  we  find  erroin,  but  they  are  i-are,  and  we  who  know 
how  difficult  it  is  to  avoid  mistakes,  should  be  the  last  to  case  a  stone 
at  such  careful  workers. 

Sit  down  with  paper  and  pen  and  try  how  much  you  can  write 
about  some  species  with  which  you  ai*e  familiar,  and  you  will  probably 
be  surprised  to  find  how  little  theie  is  regarding  it  of  which  you  are 
absolutely  certain.  Unless  your  memory  for  details  is  much  better  than 
mine,  I  fear  your  history  will  be  far  from  exhaustive.  It  is  easy  to 
believe  that  you  are  fully  acquainted  with  a  certain  form,  that  you 
know  where  and  when  it  appears,  and  its  manner  of  life  and  reproduc- 
tion, but  when  you  attempt  to  record  these,  doubts  commence  to  flit 
through  your  mind  and  your  knowledge  seems  less  assured. 

These  pointn  I  mention  merely  to  accentuate  the  value  of  carefully 
kept  and  well  filled  note  books,  from  which  to  draw  in  such  times  of 
need.  These,  if  the  entries  are  pi*operly  made,  i.e.,  on  the  spot  and 
at  the  time  when  the  fact  noted  was  observed,  are  of  equal  interest  and 
value  with  any  collection,  except,  perhaps,  one  of  living  forms. 


Digitized  by  VjOOQIC 


305 

Nearly  every  true  naturalist  lif»s,  in  varying  degree,  the  faculty, 
not  only  of  artistic  perception,  but  of  execution,  as  evidenced  by  the 
illustrations  that  so  many  of  them  prepare  to  accompany  their  wridngs. 
We  need  not  go  beyond  our  own  membership  for  instances  of  this,  and 
every  one  who  studies  nature  should  endeavor  to  cultivate  this  admirable 
gift.  A  few  strokes  of  the  pencil  are  frequently  more  effective  than 
much  labor  with  the  pen. 

Crude  and  incomplete  have  been  the  views  which  I  have  endeavored 
to  sketch  of  our  duties,  pursuits  and  pleasures  as  field-naturalists ; 
discursive  as  rambles  in  the  field,  and  noting  but  few  of  i^e  many  im- 
portant objects  which  should  receive  our  attention.  1  cannot  hope  to 
have  interested  all  present,  but  if  any  have  found  here  or  there  a  sug- 
gestive thought,  or  one  illustrative  of  their  own  ideas  as  to  our  aims 
and  the  method  of  their  accomplish n^nt,  it  will  be  ample  recompense 
to  me  for  the  scant  hours  which  I  have  been  able  to  devote  to  the  most 
oneious  duty  of  my  office. 
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THE  BLACK  BEAR. 

WiLUAM   PiTTMAN    LeTT. 

Head  nth  Deceniber,  1885, 

The  black  bear  (Ursua  Americanus)^  is  a  native  of  the  Ottawa 
Valley,  as  of  nearly  all  the  wooded  parts  of  North  America;  except, 
l>erha|)8,  the  south-western  portion  of  the  cortinent  This  animal,  in 
a  mature  stite,  has  three  incisors,  one^)anine  tooth,  or  tusk,  and  six 
molaro,  in  each  side  of  the  upper  jaw,  and  three  incisors,  one  canine 
and  seven  molars  in  each  side  of  the  lower  jaw.  I  quote  the  tbliowiug 
description  from  the  "  Canadian  Naturalistiand  Geologist,"  which,  from 
personal  observation,  I  find  to  be  con-ect : — 

''The  black  hear  has  very  short  legs,  a  somewhat  bulky  but 
flexible  body,  a  long  head,  slightly  arched  from  the  nose  over  the  fore- 
head, small  eyes  and  ears  high,  oval  and  rounded  at  the  tips.  The 
soles  of  the  feet  are  short,  the  hairs  j>rojecting  slightly  beyond  the 
claw3,  which  are  short,  blunc  and  somewhat  curved.  The  tail  is  very 
short  and  the  fur  is  long,  glossy  and  soft.  The  general  colour  is  black, 
but  sometimes  varies  to  brown  or  yellowish  at  certain  seasons.  The 
sides  of  the  nose  are  of  a  fawn  colour,  and  there  is,  sometimes  a  small 
white  spot  on  the  forehead  and  throat.  The  length  of  the  animal  is 
from  four  to  six  feet,  and  lar8;e  ones,  when  fat  in  autumn,  weigh  from 
three  to  five  hundred  |x>unds.  The  female  brings  forth  two  cubs  in  the 
winter,  or  at  sometime  before  the  hibernating  retreat  is  deserted." 

To  the  foregoing  description  I  would  add,  that  the  young  of  the 
black  bear  are  ])roduced  during  the  month  of  March ;  and  also,  the 
sitjgular  circumstance  attested  by  all  hunters,  that  before,  or  after  the 
hibernating  season,  no  Bhe  bear  has  ever  been  killed  showing  any  evi- 
ileuce  of  being  in  a  gravid  state. 

For  such  H  large  animal,  the  cubs  of  the  black  bear  are  exceedingly 
small.  Some  that  I  have  seen,  appai-ently  a  couple  of  days  old,  were 
not  any  larger  than  kittens  of  the  same  age.  Naturalists  have  been 
puzzled  to  account  for  the  singularly  diminutive  size  of  the  cubs.  No 
reasonable  conjectiu^e  of  the  cause  can  be  formed  from  the  anatomical 
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structure  of  the  animal.  I  believe,  however,  that  the  same  peculiarity 
distinguishes  the  young  cubs  of  the  grizzly  and  all  the  other  species  of 
tliis  genus. 

Bears  feed  principally  on  vegetable  food,  such  as  grapes,  roots,  ber- 
ries, beech  nuts,  oats  and  Indian  corn.  In  plundering  the  oat  and  com 
fields  of  the  farmer  they  often  meet  their  death  by  means  of  traps, 
spiing  guns,  and  watching  from  scaffolds  by  night.  Tn  remote  placed, 
where  they  have  not  been  disturbed,  on  fine  evenings,  bears  always 
visit  fields  of  corn  or  oats  before  sundown,  and  thus  become  an  easy  prey 
to  the  watcher,  who  is  seated  perhaps  twenty  feet  from  the  ground,  and, 
as  a  consequence,  safe  from  being  scented  by  the  animals. 

Black  bears  are  inordinately  addicted  to  honey,  and,  like  Gulliver 
among  the  Lilliputians,  they  strike  on  a  troublesome  trail  when  they 
attack  a  bee's  nest.  In  the  late  fall  they  devour  the  berries  of  the 
Rowan  tree,  the  heavy  red  clusters  of  which  afford  them  a  rich  repast. 
In  a  place  on  the  slope  of  one  of  the  mountains  north  of  Chelsea,  where 
I  was  out  deer-hunting  last  October,  a  little  grove  of  beautiful  Rowan 
trees  which  was  much  trampl^  down  and  tattered  by  bears  in  getting 
at  the  fruit,  together  with  numerous  tracks,  indicated  the  very  recent 
presence  of  these  animals  in  the  place.  The  black  bear,  when  hiK 
natural  food  is  scarce,  as  is  the  case  when  the  berry  or  nut  crop  is  defi- 
cient, takes  boldly  to  the  farm  yard,  and  carries  off  pigs  and  sneep,  and 
even  kills  young  cattle  when  pi-essed  by  hunger.  Under  such  circum- 
stances hunger  makes  him  exceedingly  fearless.  I  have  kno^n  more 
than  one  incident  in  which  bears  have  been  killed,  in  the  act  of  worry- 
ing pigs,  by  a  few  blows  of  an  axe. 

Although  a  somewhat  clumsy  animal,  the  activity  of  the  bear  is 
wonderful.  For  a  mile  or  two  he  runs  with  astonishing  speed.  When 
closely  pursued  by  dogs  he  will  take  to  a  tree,  up  which  he  can  climb 
rapidly  ;  from  which,  however,  he  descends  more  slowly,  head  upwards, 
as  soon  as  it  appears  safe  to  do  so.  A  bear  will  seldom  take  to  a  tree 
when  pursued  unless  to  escape  from  dogs  which  take  hold,  or  from  a 
large  pack  that  terrifies  him.  So  far  as  I  have  observed,  bears  are  very 
shy  and  timorous  in  the  presence  of  man,  making  off  rapidly  from  the 
sight  or  scent  of  a  human  being  the  instant  they  become  assured  of 
either.     They  are,  however,  more  frightened  l»y  the  scenf — that  intang- 
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ible  terror  of  the  wilds — than  by  the^appearance  of  man.  The  she  bear, 
when  accompanied  by  her  cubs,  will  show  fight  in  their  defence,  if  they 
are  meddled  with ;  yet  not  always  with  that  self-sacrificing  deTotion 
which  some  writers  would  lead  us  to  imagine.  I  once  had  a  personal — 
and  it  might  have  been  a  dangerous — encounter  with  a  sh<^  bear,  the 
largest  animal  of  the  kind  I  over  saw.  She  had  two  cubs  with  her,  and 
the  result  of  my  stirring  interview  with  this  matemal  bruin  did  not  give 
me  a  very  high  opinion  of  her  courage,  even  in  the  defence  of  her 
young.  At  a  distance  of  six  feet  she  growled  savagely,  and  showed  her 
teeth  viciously ;  but  when  my  gun  missed  fire  twice,  she  turned  tail  and 
ran  away  with  all  ker  speed,  leaving  her  cubs  behind  her.  This  iittie 
hunting  episode  occurred  in  a  fine  open  hardwood  bush,  with  a  soft  car- 
pet of  moist  leaves  ou  the  ground.  I  was  young  then,  and  thought  I 
could  run  as  fast  as  a  bear  ;  but  1  shall  never  forget  the  ignominioiui 
manner  in  which  I  was  distanced.  With  my  two  terriers  I  chased  her 
to  the  edge  of  a  swamp  about  a  mile  off;  and,  although  I  ran  back  to 
the  starting  point,  at  a  good  pace,  I  found  her  there  before  me.  She 
would  not  afterwards  allow  roe  to  get  within  shot  of  her.  I  wanted 
badly  to  kill  a  bear ;  but  it  was  in  the  days  of  flint  locks  and  short 
ranges.  Had  I  possessed  a  Snider,  a  Ballard  or  a  lightning  repeater,  I 
should  have  laid  her  out  at  first  sight  in  half  a  minute.  After  all,  per- 
haps the  two  dogs — although  much  less  dangerous  eneniies  than  their 
muster — frightened  her  moi-e  than  I  did.  The  cubs  were  young,  and  I 
have  often  since  been  glad  that  my  gun  missed  fire.  Black  bears  are 
caught  in  steel  traps,  and  in  timber  <*  dead-falls  "  set  in  their  places  of 
lesort.  Steel  traps  are  also  successfully  used  at  certain  trees  to  which 
beara  are  in  the  habit  of  resorting  for  the  purpose  of  scratching  the 
baik,  with  what  intent  can  only  be  conjectured.  Some  have  thought 
that  they  do  it  for  the  purpose  of  sharpening  their  claws.  Others  have 
imagined  that  the  act  is  peculiar  to  the  pairing  season,  and  that  the  tree 
thus  mai'ked  becomes  the  trysting  place,  and  it  may  be  a  battle  ground. 
By  the  height  of  the  maiks  left  on  trees  by  boars,  the  animals  must  have 
stood  erect  on  their  hind  feet  while  performing  the  cat-like  operation. 
I  once  saw  a  large  balsam  tree  in  the  wilds  of  the  Madawaska  River, 
deeply  scored  and  torn  by  the  claws  of  bears  at  a  height  of  at  least 
seven  feet  from  the  ground.     Steel  traps  are  frequently  set  in  com  and 
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o.\t  fields  where  "  bear  sigh  ?  ha3  been  found.  The  usual  and  most 
approved  mode  is  to  fasten  a  log  of  sufficient  weight  to  the  chain,  which 
the  animal,  when  caught,  drags  after  him,  leaving  a  well  defined  trail 
which  can  l>e  easily  followed.  The  hunter  who  follows  thi^  trail  must 
be  careful  that  he  does  not  come  suddenly  or  unconsciously  upon  the 
fettered  animal.  A  few  yeara  ago  an  old  man  named  John  Dennison, 
a  former  resident  of  Ottawa,  in  crossing  a  fallen  tree,  came  suddenly 
upon  a  large  bear  which  was  fast  in  a  trap  that  he  had  set,  and  a  ter- 
rible encounter  only  ended  with  the  death  of  both.  When  seized  the 
old  hunter  attacked  the  furious  animal  with  hii  hunting  knife  and  suc- 
ceeded in  killing  him,  but,  unfortunately,  not  until  he  waa  himself 
mortally  lacerated.  Man  and  bear  were  found  lying  dead  together. 
This  happeneil  at  Bark  Lake,  on  the  Madawaska  River. 

Bears  are  possessed  of  great  strength  and  astonishing  activity.  I 
knew  an  instance  where  a  black  bear  climbed  twenty  feet  into  a  tree  with 
a  heavy  steel  trap  fastened  to  one  of  his  hind  feet,  and  a  log  of  at  least 
fifty  pounds  in  weight  attached  to  the  chain.  Dead-falls  for  boars  are 
frequently  baited  with  fish,  of  which  they  are  quite  fond.  When  food 
is  scarce  on  land,  bears  have  been  known  to  wade  and  swim  in  the 
nvers  of  British  Columbia  and  other  places,  for  the  purpose  of  catching 
fish,  particularly  when  the  streams  aro  crowded  with  salmon  making 
their  way  inland  to  spawn.  They  are  constantly  seen  along  the  coast 
of  the  Island  of  Anticosti  devouring  herring  spawn,  which  is  cast  up 
there  in  vast  quantities  by  the  waves.  The  black  bear  is  a  good  swim- 
mer, although  much  slower  in  water  than  a  deer.  In  thfiir  rambles 
through  the  woods  they  swim  acix)ss  rivei-s  and  lakes,  and  are  often 
killed  in  the  water  by  huntei-s  and  others  in  canoes.  Should  a  party 
without  a  gun,  an  axe,  or  a  good  stout  pole,  encounter  a  bear  in  the 
water,  I  should  strongly  advise  them  to  steer  clear,  for,  under  such  cir- 
cum:>tances,  he  would  prove  a  dangerous  antagonist.  I  have  heard  it 
said  by  those  who  have  tried  it,  that,  if  a  good  sti-ong  pole  is  laid  across 
the  back  of  a  bear's  neck,  when  he  is  swimming,  ho  will  instantly  raise 
his  fore-paws  and  catch  a  firm  hoM  of  the  pole  on  each  side  of  his  head, 
and  by  this  means  draw  his  head  under  water  and  drown  himself.  It 
is  affirmed  that,  when  in  this  i>osition,  in  water,  the  animal  cannot 
detach  his  feet  from  the  pole.     I  have  never  had  an   opportunity  of 
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testing  this  kind  oi  beai-Lunting^  but  I  have  sufficient  faith  in  the  pos- 
►  siliiiity  of  its  success,  to  attempt  it  should  a  chance  present  itself.  How- 
ever, all  things  considered,  in  an  encounter  with  a  bear,  I  should  prefer 
a  double-barrelled  shot-gun  or  a  repeating  rifle.  Sometimes,  however, 
without  firearms  very  clean  certain  work  has  been  done,  even  on  land^ 
in  conflict  wi^^h  a  bear.  In  this  connection  I  shall  tell  you  a  story,  as 
nearly  as  I  can  recollect  it,  relating  to  the  killing  of  a  large  bear  by  the 
late  Mr.  Billings — the  founder  of  the  Billing  family  here — in  the  year 
1825  or  182C,  or  earlier,  somewhere  between  Sparks  street  and  the 
Rideau  River.  Mr.  Billings,  accompanied  by  one  of  his  men,  was  on 
his  way  home,  either  from  the  older  village  of  Hull  or  "  The  Point," 
for  even  By  town  was  then  unknown,  when  they  encoiintei*ed  a  large 
bear  in  their  path.  The  animal  sat  up  and  apparently  disputed  the 
pass.  J^Ir.  Billings  cut  a  good  hardwood  pole  about  ten  feet  long,  one 
end  of  which  he  sharpened  with  the  axe.  This  lance-like  weapon  he 
handed  to  his  assstant  and  instructed  him  to  walk  quietly  up  and 
make  a  strong,  quick  thrust  at  the  breast  of  the  bear  with  the  sharp 
end.  This  was  done,  upon  which  the  bear  grasped  the  pole  with  both 
fore  paws,  and  pulled  upon  it  sudclenly  and  with  such  force  as  drew  the 
weapon  further  into  the  wound.  Just  at  this  crisis  of  affairs  Mr.  Bill- 
ings quickly  stepped  forward  and  finished  the  business  with  a  few- 
blows  of  his  axe.  In  illustration  of  the  danger  to  be  apprehended  from 
a  wounded  bear,  I  shall  relate  an  incident  which  came  under  my  own 
observation  about  the  time  when  I  first  went  on  the  war-path  with  a 
muzzle-loading  flint  lock.  A  man  named  Daniel  Hannegan,  who  then 
lived  in  the  village  of  Richmond,  went  out  one  evening  in  the  month  of 
August,  1839,  accompanied  by  a  young  man  named  Robert  8 canley,  and 
set  a  gun  in  a  field  of  oats  on  the  outskirts  of  the  village.  Having 
completed  their  arrangements,  the  hunters  climbed  to  the  roof  of  a  barn 
in  the  centre  of  the  field  to  await  the  result.  Shortly  before  sunset  the 
bear  came  in,  and  walked  straight  across  the  line  in  front  of  the  muzzle. 
The  gun  M'ent  off  and  Bent  two  one-ounce  bullets  through  the  body  of 
the  animal,  a  little  too  low,  however,  to  drop  him  in  his  tracks.  The 
wounded  animal  ma<le  slowly  for  the  woods,  followed  by  the  men. 
When  Hannegan,  with  a  reserve  gun,  got  close  enough,  he  fired  a  sec- 
ond shot  and  wounded  the  beast  again,  and  was  advancing  close  up  to 
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Lim,  wLen  the  bear  turned  and  charged  him  with  open  mouth.  Thft 
proverbial  "  fieit^e  and  angry  growl "  was  not  heard,  but  the  attack  was 
60  sudden  and  unexpected  that  Hannegan  was  obliged  to  back  up,  when 
his  heels,  coining  in  contact  with  some  obstruction,  he  fell  on  his  back, 
and  bruin  instantly  descended  upon  him,  ''  tooth  and  nail/'  The  infu- 
riated animal  caught  one  of  his  hands,  which  he  had  raised  to  defend  hia 
face,  in  hi9  teeth  and  passed  his  great  tusks  through  it  in  sevei*al  places,, 
and  lacerated  various  parts  of  his  body  dreadfully  with  his  claws. 
Although  almost  in  the  death  struggle,  the  savage  animal  would  cer- 
tainly have  killed  his  antagonist  had  not  btanley  opportunely  arrived 
on  the  scene,  and  quickly  disftatched  him  with  an  axe.  This  was  a  very 
large  beat ;  and  I  can  vouch  foi  the  fact  that  it  was  three  months  before 
the  wounded  man  was  suflSciently  recovered  from  his  injuries  to  ga 
bear-hunting. 

According  to  Godman's  "  Natural  History,**  black  bears  have  been 
observed  in  the  vicinity  of  Hudson's  Bay,  in  the  month  of  June,  before^ 
the  berries  are  ripe,  feeding  entirely  upon  water .  insects,  which  are 
driven  into  lakes  and  bays  in  ])rodigious  quantities  by  gales.  The^ 
animal  swims  along  with  his  mouth  open  and  gathers  the  insects  on  the 
surface.  This  species  of  food  imparts  a  very  di»agreea^•le  taste  to  the 
flesh  of  the  bear,  which,  in  my  opinion,  is  not  very  agreeable  under 
ordinary  conditions,  with  the  exception,  perhaps,  of  the  hams,  when 
nicely  cured  and  smoked.  The  hams  of  two  large  beai*s  which  I  shot 
on  the  south  side  of  Rideau  street,  near  Nicholas  street,  were  treated 
in  this  manner  and  proved  excellent. 

The  black  bear  fights  with  teeth  and  claws,  and  by  hugging,  to. 
which  latter  peculiarity  many  a  good  dog  owes  his  death.  When  in  an 
erect  position  the  bear  is  a  j)erfect  master  of  the  manly  art  of  self-defences 
It  would  puzzle  a  pugilist  of  either  the  light  or  heavyweights  to  get  in 
a  blow  when  he  is  in  this  position.  The  most  vulnerable  part  of  a  bear 
is  his  nose,  which  is  provided  with  many  sensitive  nerves  intimately 
and  directly  connecte<l  with  the  brain.  When  a  bear  is  standing  on  all 
fours  theie  would  be  no  difficulty  in  striking  him  with  a  club.  But. 
when  he  is  sitting  erect  it  would  be  an  entirely  different  matter.  An 
expert  swordsman  might  be  able  to  reach  him  with  a  rapid  thrust ;  the- 
scientific  Tipperary  man,  with  a  blackthorn,  never. 
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The  black  bear  is  easily  tamf*d  when  taken  young,  and,  for  the  first 
six  months  of  captivity,  makes  an  amusing  and  interesting  pet.  As 
the  animal  increases  in  age  and  size  it  becomes  unmanageable,  treacher- 
ous, and  ultimately,  positively  dangerous.  It  can  then  only  be  held 
safely  by  means  of  a  strong  collar  and  chain  ;  and  can  be  mastered  and 
kept  in  subjection  by  the  person  alone  who  obtains  the  ascendency  by 
the  most  violent  methods  of  indiicing  docility.  Bears  cannot  be  recom- 
■  mended  as  domestic  pets.  More  powerful,  but  not  less  treacherous, 
than  foxes,  they  are  far  less  docile  and  affectionate  in  a  state  of  domesti- 
cation  than  wolves. 

In  Canada  black  bears  retreat  to  their  dens — generally  under  the 
roots  of  large  trees,  or  occasionally  in  rocky  caves — in  the  first  part  of 
December,  or  a  little  earlier  or  later,  as  the  season  of  confirmed  fiost 
and  snow  sets  in.  They  remain  there  in  a  quiescent  state,  although  not 
in  a  trance-like  condition  of  torpidity — until  the  firat  or  second  week  of 
the  month  of  April,  or  the  latter  part  of  March  if  the  spring  is  open. 
The  fact-s  relating  to  their  stiite  during  the  period  of  hibernation  which 
I  have  mentioned,  has  been  well  established  by  hunters  who  have  killed 
them  in  their  dens  in  the  depth  of  winter.  I  have  also  verified  it  in 
the  case  of  one  kept  in  a  state  of  domestication.  1  know  of  nothing 
authentic  as  to  whether  they  suck'  their  paws  in  hibernation  or  not, 
although  this  is  asserted.  Some  natuiidists  who  have  studied  the  sub- 
ject carefully,  have  concluded  that  the  hibernating  slumber  is  cccasion- 
ed  by  an  increased  slowness  of  the  circulation  of  the  blood,  superinduced 
by  the  colder  conditix)n  of  the  atmosphere  during  winter;  and  that  the 
physical  transition  through  which  they  |)ass,  cannot  be  considered  as  a 
state  of  absolute  torpor.  In  proof  of  this  can  be  adduced  the  well 
known  fact  that,  when  attacked  or  wounded  in  their  dens,  they  become 
at  once  wide  awake  and  aggressive.  When  they  firat  emerge  from  their 
four  months*  slumber,  beara  ai-e  heavy  and  fat,  and  their  fur  is  in  prime 
condition,  but  shortly  afterwards — owing  to  the  scarcity  of  food  in  the 
early  spring — they  fall  off  in  flesh  and  soon  become  ragged  in  coat  and 
lanky  in  appearance.  Towards  the  month  of  October,  if  they  have  had 
a  favourable  summer,  they  are  found  in  good  condition,  arid  any  time 
after  the  middle  of  November  their  skins  have  the  finest  colour  and  the 
thickest  and  heaviest  coat  of  fur. 
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Bears  are  extremely  fond  of  beechnuts,  fn  the  fall  they  make 
great  havoc  among  the  branches,  whera  they  are  sometimes  shot  b}  the 
hunter,  being  then,  while  busily  engaged  in  feeding,  less  watchful  than 
usual.  They  also  tear  up  old  stumps  and  rotten  logs  in  search  of  grubs, 
and  larvae  of  insects,  and  ants.  Except  to  escaj)e  from  dogs,  or  when  in 
search  of  nuts,  bears  are  seldom  seen  in  trees.  They  will  run  long  dis- 
tances before  hounds,  if  not  attacked  by  them,  without  climbing.  When 
overtaken  by  dogs  they  sit  erect  and  defend  themselves  with  gi*eat 
dexterity  until  they  catch  sight  of  the  hunter,  when,  if  not  too  late, 
they  immediately  continue  their  flight. 

Black  bears  are  very  tenacious  of  life.  A  bullet  must  be  well 
placed  to  knock  them  over  in  their  tracks.  After  a  bullet  has  actually 
(lassed  through  the  heart,  this  dnimal — as  is  often  the  case  with  a  deer 
— will  sometimes  run  fifty  or  sixty  yards  before  he  drops.  Two  large 
bull  terriers  and  a  third  dog — a  cross  between  the  bull  dog  and  blood- 
hound, to  do  the  scenting — would  prove  a  match  for  the  largest  black 
bear.  His  pugilistic  tactics,  although  certain  to  prove  successful  against 
the  attack  of  one,  would  be  of  little  avail  against  the  onslaught  of  two 
such  dogs.     I  have  seen  this  tried  and  know  the  result. 

Beat's  are  still  to  be  found  within  eight  or  ten  miles  of  the  city  of 
Ottawa.  According  to  authentic  reports  they  have  been  quite  abundant 
this  season  in  the  more  remote  and  less  settled  districts  of  the  Ottawa 
Valley.  About  ten  years  ago  a  bear  fi-equented  the  bush  on  the  Mac- 
Kay  estate,  near  New  Edinburgh,  for  a  number  of  weeks.  Another 
was  frequenUy*seen,  about  the  same  time,  during  the  autumn  and  until 
the  time  the  snow  set  in,  in  the  woods  around  Brigham's  Creek,  on  the 
Quebec  side  of  the  Ottawa.  I  spent  an  afternoon  following  the  old 
tracks  of  the  latter  animal,  but  failed  to  find  him.  About  thirty  years 
ago  a  large  bear  was  killed  on  the  Gatineau,  which  was  about  as  light  in 
colour  as  the  Polar  bear.  The  hair  of  this  animal  was  very  coarse, 
although  the  inner  fur  was  fine.  Whether  this  animal  was  a  lu8U8 
naturcB  or  a  solitary  wanderer  from  the  Arctic  Circle,  it  is  difficult  to 
say.  From  its  general  appearance  and  anatomical  structure,  I  am 
inclined  to^  believe  that  it  was  the  former,  and  belonged  to  the  black 
species.  Its  appearance  was  as  unaccountable  as  the  white  variety  of 
the  Virginian  deer  frequently  met  with  in  the  Ottawa  Valley. 
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Bear  skins  are  used  in  the  manufacture  of  fur  c  mts,  sleigh  robes 
and  other  useful  articles,  not  forgetting  the  formidable  looking  head- 
gear of  many  regiments  of  the  British  army,  which  so  of^en  has  temfied 
the  enemies  of  Britain.  The  deep,  glossy  skin  of  the  black  bear  rendem 
it  peculiarly  beautiful,  and  its  warmth,  arising  from  its  thick  coat  of 
fur,  is  highly  desirable  in  the  cold  weather  of  our  Canadian  winter. 

A  few  words  in  conclusion.  It  it  is  not  my  intention  to  moralize 
at  any  great  length  upon  the  want  of  practical  adaptability  so  iiainfmlly 
apparent  in  much  of  the  legislation  enacted  for  the  preservation  of  game 
and  fur  bearing  animals,  game  birds  and  fish.  To  l)e  practically  useful 
atld  effective,  all  such  laws  ought  to  be  founded  upon  a  sound  knowledge 
of  the  haunts  and  habits  of  the  animals  intended  to  be  protecteil,  with- 
out regard  to  sectional  prejudices  or  mere  local  influences.  I  cannot 
but  regret  that  the  public  mind  has  not  yet  been  adequately  arousei) 
respecting  the  national  necessity  ior  the  complete,  stringent  and 
practical  protection  and  legal  pres3rvation  of  our  animals.  The  stable 
will  probably  be  locked  after  the  steed  has  been  stolen.  Tliis  will  be 
but  a  poor  consolation  to  the  coming  generation  which,  I  much  fear, will 
have  tangible  cause  to  regret  the  apathy,  neglect  and  destructiveness  of 
to-day,  which  leads  to  the  lamentable  exteiminatiou  of  game  and  denu- 
dation of  our  foi*ests.  In  an  agricultuml  point  of  view,  Canada  would 
be  much  better  ofl*  with  a  lai*ger  area  of  standing  timber,  and  not  a  bit 
the  worse  of  having  double  as  many  wild  birds  and  wild  animals  as  can 
now  be  found  within  its  borders.  Even  the  black  bear,  which  \a  ruth- 
lessly slaughtered  in  all  seasons,  is,  in  my  opinion,  of  sufficient 
importance  to  entitle  him  to  that  degi*ee  of  legal  protection  which  he 
has  never  had.  No  more  utterly  forsaken  and  desolate  prospect  can  be 
imagined  than  that  of  a  countiy  unwisely  stripped  of  its  forest  trees, 
and  without  the  wild  animals  and  birds,  which  contribute  so  materially 
to  the  value,  interest  and  beauty  of  the  wilderness. 
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WATER  CRYSTALLIZATION  EFFECTED  BY  MAGNETISM. 


Mr.  E,  Odlum,  M.A. 


Read  29th  JanHary^  1886. 


It  is  regretted  tbat  the  fands  available  for  the  publication  of  this 
number  of  the  Transactions  do  not  permit  of  printing  in  extenso  this 
paper  (which,  however,  does  not  eapeciallj  deal  with  local  natural  his- 
tory), for  the  publishing  committee  has  found  it  impossible  to  satisfac- 
torily condense  it,  or  to  make  an  abstract  that  would  fully  and  clear]^ 
present  the  views  of  the  writer.  He  describes  numerous  phenomena 
connected  with  the  freezing  of  water  under  different  conditions,  and  en- 
deavors to  show  that  they  give  ample  evidence  of  magnetic  influence  as 
a  prime  factor  in  crystalliz  ition. 


MICROSCOPICAL  SOIREE. 


Held  12th  February,  188C, 


As  a  vaiiacion  from  the  ordinary  soirees,  one  evening  of  the  course 
was  set  apai-t  for  the  examination  of  microscopic  objects,  and  it  proved 
to  be  a  very  pleasant  and  instructive  meeting.  By  invitation  of  Vice- 
President  Woods,  the  soiree  was  held  in  the  assembly  rooms  of  the 
Ottawa  Ladies'  College,  of  which  he  is  principal.  A  large  number  of 
microscopes  and  slides  were  loaned  by  the  members  of  the  Club,  while 
several  oi  the  teachers  and  pupils  of  the  college  contributed  to  the  enjoy- 
ment of  the  evening  with  music  and  songs.  The  President  made  a  few 
brief  remarks  on  the  advantages  which  the  Council  hoped  might  result 
fi-om  the  meetinfif,  and  announced  the  programme,  which  was  opened  by 
a  piano  solo  by  Miss  Hart.  Prof.  Macoun  then  gave  a  brief  descrip- 
tion of  vegetable  tissues.  The  space  of  ten  minutes  was  then  devoted 
to  examining  slides  illuntralive  of  his  remarks,  the  same  course  being 
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followed  with  reference  to  the  seyeral  speakers.  Mr.  J.  F.  Whiteaves 
described  deep-sea  dredging,  and  outlined  some  of  the  work  undertaken 
by  various  governments.  Specimens  obtained  from  the  Gulf  of  St. 
Lawrence  and  elsewhere  were  exhibited.  Mr.  F.  D.  Adams  explained 
the  origin  and  formation  of  lava,  and  showed  sections  obtained  from 
various  places.  After  a  song  by  Miss  Nellie  Woods,  entitled,  "  The 
Vision  Beautiful/'  an  intermission  |)ermitted  those  present  to  have  a 
few  minutes  conversation,  or  to  examine  any  slides  which  might  be 
specially  interesting  to  them.  Miss  Katie  Cameron  followed  with  a 
song,  "  Marguerite."  Some  magic  lantern  slides  of  blood  corpuscles 
arid  other  animal  structures  were  shown  by  Dr.  Wicksteed.  Mr.  J.  B. 
Tyrrell  described  the  forms  and  habits  of  some  parasites,  numerous 
slides  of  which  wei*e  examined.  Mr.  H.  M.  Ami  described  the  prepar- 
ation of  vegetable  infusions,  and  some  of  the  commoner  forms  found 
therein,  which  were  viewed  with  much  interest.  Mr.  T.  C.  Weston  had 
on  exhibition  a  collection  of  Eozoon  Canadenae,  consisting  of  specimens 
in  mass  and  in  microscopic  sections,  and  of  photographs,  which  had  been 
specially  prepared  to  be  sent  to  the  Colonial  Exhibition.  Miss  Denzil 
and  Miss  Cameron  sang  a  duet,  "  When  the  Wind  Bloweth  in  from  the 
Sea."  After  a  vote  of  thanks  to  Piincipal  Woods  for  the  use  of  the 
college  rooms  and  to  the  ladies  for  their  kind  assistance,  the  meeting 
concluded  with  **  God  Save  the  Queen." 
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A    NEW  DEPARTORE  IN  THE  STUDY  OF  MINERALS. 


Rev.  Prof.  C.  F.  Marsan,  M.A.,  O.M.I. 

Real  18th  FeWuary,  1886, 

It  is  a  subject  of  wonder  for  a  careful  observer  how  few  among 
intelligent  and  well  educated  pei'sons  devote  themselves  to  the  study  of 
the  natural  sciences.  The  beautiful  and  wondrous  things  which  God  has 
created  and  scattei'ed,  with  a  lavish  hand,  in  roan's  way  attract  very  little 
of  man's  attention.  Their  su|)erficial  beauty  may  occasionally  recreate  his 
senses,  strike  his  fancy,  if  he  is  anything  of  a  poet ;  but  the  very  cause 
of  that  beauty,  the  laws  that  pi^eside  over  nature  and  unite  all  in  one 
sublime  harmony,  too  frequently  escapes  his  notice.  Among  the  sciences 
which  relate  to  this  our  rich  earthly  inheritance,  Mineralogy,  the 
oldest  by  its  object,  yet  the  youngest  bom  and  latest  developed  in  the 
human  mind,  holds  a  prominent  place.  Haviog  for  its  object  the  very 
material  of. which  this  earth  of  oar j  is  composed,  and  cloaely  connected 
as  it  U  with  the  all  important  sciences  of  Chemistry,  Geology,  Botany, 
Zx>logy  and  Astronomy ;  the  industrial  and  economical  interesti  which 
f  prlng  from  it,  which  liogered  during  its  infancy,  grew  with  its  growth, 
and  yet  await  its  finil  development  in  order  to  raise  the  material 
wealth  of  nations  to  its  maximum,  have  all  contributed  to  promote  the 
stady  among  the  scientists  of  this  country  ;  but  all  these  reasons  have 
not  been  sufficient  to  bring  ths  average  student  into  close  contact  with 
the  icience  of  minerals  and  rocks.  It  would  carry  me  beyond  the  limits  of 
my  plan  were  I  to  enquire  into  the  causea  of  that  neglect ;  let  me  point 
out  only  one  cause,  the  consideration  of  which  will  form  a  natural  in- 
trodaction  to  the  subject  of  this  discussion.  Mineralogy,  though  now 
raised  by  the  immortal  discoveries  of  Hauy,  to  the  rank  of  a  science 
with  a  complete  system  of  classification,  has  nob  yet  been  presented  to 
the  beginner  and  student  in  a  way  to  render  it  both  logical  and 
attractive.  In  other  words,  the  system  generally  followed  in  teaching 
this  science  is  not  in  keeping  with  the  high  standing  of  the  science 
itself;  it  is  defective  in  more  than  one  respect.  Such,  at  least,  is  the 
o])inion  which  I  propose  to  defend. 
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la  the  first  place  I  must  say  that  though  M iaeralogj  is  undoubt- 
edly one  of  the  natuml  scieaces ;  it  would  be  taking  a  false  view  of  it 
(o  compare  it,  so  far  as  system  and  classificatioa  are  concerned,  to  the 
other  branches  of  natural  history.  It  must  be  admitted  that  mineral 
epecits  are  produced  in  nature  each  according  to  its  o^n  character  and 
properties  and  are  as  i  learly  distinguished  from  one  another,  even  in 
external  forms  and  structure,  as  tho  most  absolutely  deBned  species  in 
any  of  the  higher  kingdoms  of  Botany  and  Zoology.  But  if  the  distinc* 
tion  is  as  complete,  Ihe  principle  of  th^t  dtstioction  is  not  the  same 
as  in  planti  and  animals.  The  tree  which  rears  its  lofty  head  in  our 
forests,  tho  mollusk  that  lives  out  its  unknown  existence  in  the  "  dark 
unfathomed  caves  of  ocean,"  the  fish  that  seeks  its  prey  in  the  high- 
ways of  the  deep,  the  bruta  mammal  that  would  seem  almost  to  have 
reached  the  apex  of  created  perfection,  had  not  God  given  to  nature  a 
foreign  king,  by  breathing  a  spiritual  soul  into  the  material  body  of 
man — all  these,  even  man  himself,  are  formed  of  matter,  subject  to  the 
laws  discovered  by  Physics  and  Chemistry.  But  in  all  these  another  prin- 
ciple asserts  itself  :  Life,  that  mysterious  power  whose  mighty  influence 
is  so  clearly  visible  in  the  external  form  and  internal  structure  of 
plants  and  minerals  that  it  must  alsj  necessarily  rule  the  whole  of  these 
scidnces  that  have  the  higher  created  beings  for  their  object.  Biology, 
Phy^ology,  Anatomy  regulate  the  whole  system  of  the  Botanical  and 
Zoological  sciences,  and  in  spite  of  all  the  progi*essof  moJern  chemistry, 
I  cannot  believe  that  it  will  ever  be  found  necessary  to  latel  any 
vegetable  or  animal  species  with  its  chemical  formula  or  tho  percentage 
of  its  component  elements.  In  Mineralogy  tie  case  is  quite  different. 
The  mineral,  free  from  the  influence  of  life,  is  entirely  subject  to  those 
chemical  laws  which  hold  exclusive  sway  over  all  inanimate  matter. 
In  fact,  between  the  mineral  properly  so  called  produced  by  nature, 
and  the  artificial  substance  proJuced  by  the  chemist  in  his  laboratory, 
there  is  no  specific  difference.  The  same  laws  have  presided  over  the 
formation  of  each  with  this  difference  only  that  in  the  one  case  the  neces- 
sary conditions  wei*e  fortuitously  combined  by  natural  agencies,  whilst 
in  tho  othtr  they  were  intentionally  set  by  the  intelligent  scientist. 
All  substances,  therefore,  which  have  a  definite  composition,  whether 
cccurring  ii    tho  rocks   or  artificially    prepared,  bel  mg  to    the  same 
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kingdom  of  nature.  This  fact,  however,  does  not  impugn  the  correct- 
ness of  the  distinctions  usually  made  between  the  natural  and  artificial 
substances  or  the  propriety  of  the  terms  mineral  and  mineralogy  used 
solely  in  connection  with  the  former. 

I  admit  the  propriety  of  distinguishing  minerals  from  other  chemi- 
cal substances ;  but  I  think  it  illogical  to  give  the  imaginary  line  pf 
demarcation  drawn  between  them  as  a  sufficient  reason  for  following  a 
completely  different  method  in  the  study  of  each  of  the  groups  thus 
delineated.  It  is  not  our  arbitrary  conventions,  but  the  very  nature  of 
things,  that  ought  to  suggest  the  pro{>er  line  of  action  in  this  as  in  all 
other  studies. 

I  am,  therefore,  convinced  that  mineralogy  cannot  be  independent 
of  chemistry,  and  in  chemistry  I  include  even  the  study  of  crystalline 
character.  In  this  extended  application  of  the  word  chemistry,  I  follow 
the  example  of  Cooke,  Bendant  and  other  far-seeing  scientists,  who,  in 
spite  of  present  difficulties  and  apparent  contradictions,  foretell  a  time 
when  chemistry  and  crystallography,  studied  from  a  higher  point  of 
view,  will  infallibly  lead  to  the  same  conclusion,  and  become,  in  fact, 
one  and  the  same  great  science  of  the  constitution  of  matter. 

My  remarks,  however,  in  this  paper  wUl  apply  exclusively  to 
Chemistry  in  its  restricted  sense,  as  Crystallography  receives  a  due 
amount  of  attention  in  our  present  system  of  studying  Mineralogy.  I 
must  here  forestall  an  objection.  My  objector  would  say  something  to 
this  effect:  "  You  are  pleading  for  the  dependence  of  Mineralogy  upon 
Chemistry,  but  is  not  this  fully  realized  in  the  system  now  followed  by 
almost  all  authors  on  Mineralogy  1 "  My  answer  is  that  you  are  partly 
right  and  partly  i^rong.  Most  authora  on  Mineralogy,  and,  in  fact,  all 
of  such  as  are  authorities  on  the  subject, hold  that  chemical  composition, 
together  with  crystalline  form,  must  be  the  basis  of  classification  in 
Mineralogy.  They  follow  that  principle  :  first,  in  deciding  whether  a 
certain  class  of  specimens  constitutes  a  new  species  or  is  simply  a  vaiiety 
of  another  already  described  species;  secondly, in  grouping  together  min- 
erals similar  in  composition.  This  is  amply  sufficient  to  demonstrate 
that  they  accept  the  above  mentioned  principle  of  the  dependency  of 
Minei*alogy  upon  Chemistry.  But  is  that  principle  practically  followed 
in  such  a  manner  as  to  induce  the  student  to  look  to  Chemistry  as  the 
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only  natural  road  to  Mineralogy  1  I  think  not.  I  have  frequently  used 
the  best  American  iexl-books  on  Mineralogy  in  my  classes,  and  in  my 
own  reseaiches,  and  I  have  arrived  at  my  conclusions,  notwithstand- 
ing the  ability  they  display  in  setting  forth  the  present  methods  of  that 
study.  Requesting  therefore  a  continuance  of  your  very  kind  atten- 
tion whilst  I  explain  to  yon  the  working  of  that  system,  I  hope  to  suc- 
ceed in  persuading  you  of  the  necessity  of  making  in  it  certain  inno- 
vations. 

A  complete  course,  even  of  elementary  Mineralogy,  includes  three 
divisions — Theoi*etical  Mineralogy,  Descriptive  Mineralogy  and  Detei- 
minative  Mineralogy.  Those  among  my  readers  who  have?  devoted  an 
occasional  leisure  hour  to  this  study  are  familiar  with  these  expres- 
sions and  know  exactly  the  obje?t  of  each  of  those  departments  of  the 
science.  Authoi*s  un  Mineralogy  do  not  usually  treat  of  all  the  thiee 
divisions.  When  they  do,  they  generally  write  a  separate  work  on 
each.  Thus  the  great  American  mineralogist  and  geologist,  James  D. 
Dana,  has  published  **  A  Complete  System  of  Mineralogy,"  including 
all  the  principles  of  the  science  and  esj^ecially  the  mathematical  intrica- 
cies of  Crystallography.  In  another  work  under  the  same  title  he  gives 
a.  description  of  all  the  species  known.  But  he  left  to  his  confrere,  Mr. 
Brush,  the  honor  of  publishing  a  Determinative  Mineralogy.  Now  it 
is  evident  that  a  text-book  intended  to  convey  to  the  student  an  ade- 
quate idea  of  the  science,  not  of  course  of  all  its  details,  but  of  its  entire 
system  and  general  features,  must  embrace  the  elements  of  all  the  three 
divisions.  Give  the  student  nothing  more  than  Theoretical  Mineralogy 
and  unless  he  is  a  born  mathematician,  how  canyon  expect  him  to  solve 
the  mysteries  of  the  famous  six  systems,  letter  the  planes  resulting  from 
the  fiftieth  successive  truncation  of  a  crystal,  without  ever  hoping 
to  have  a  tangible  proof  that  all  those  fantastic  figui'es  have  not 
been  systematically  devised  to  puzzle  his  poor  brain,  and  give  him  a 
higher  course  of  pure  solid  Geometry  in  disguise.  So  much  for  the 
attractiveness  of  the  study.  But,  leaving  that  altogether  aside,  place 
in  the  hands  of  the  student  a  long  list  of  species  more  oi  le,ss  connected  ; 
require  him  to  remember  the  crystalline  form,  possiblo  stnictui-e,  capri- 
cious cleavage,  variable  colours,  doubtful  lustre  of  every  mineral.  iQive 
him  no  credit  if  he  does  not  give  its  hardness  and  its  specific  gravity  to 
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thi'ee  decimal  places ;  lower  his  record  if  he  forgets  the  fractions  of  a 
minute  in  the  angle  between  all  primary  and  secondary  planes,  the  angle 
of  refraction,  of  polarization,  etc.,  etc.  Now,  if  you  succeed  in  obtaining 
that  fi-om  any  student,  you  have  unearthed  a  prodigy  ;  your  victim  has 
pccoroplished  a  feat,  equal,  if  not  superior,  in  point  of  lively  interest,  to 
the  learning  of  the  old  Greek  i*oots,  which,  some  say,  could  only  have 
been  extracted  from  the  devil's  garden ;  or  the  operation  of  conning  an 
answer  to  a  few  hundred  problems,  without  ever  knowing  how  one  of 
them  was  obtained.  Vou  have  developed  his  bump  of  memory,  but  at  the 
imminent  risk  of  permanent  injury  to  his  bump  of  common  sen^. 
Finally,  Determinative  Mineralogy,  if  not  studied  in  connection  with 
the  two  other  branches,  offers  no  better  advantage;  for,  though  after  going 
through  a  series  of  mechanical  experiments,  and  then  laying  your  hand  on 
a  mineral,  you  turn  over  a  few  pages  of  Mr.  Brush  and  say  :  This  is  the 
name  of  my  specimen,  you  do  not  know  the  reason  of  your  state- 
ment You  are  ignorant  of  this  mineral's  place  among  the  vanous 
classes  of  mineral  substances,  and  you  approach  it  pretty  much  in  the 
same  light  as  a  blindfolded  ambassador  led  by  the  hand  through  the  for- 
tifications of  a  besieged  city.  Such  a  process  may  be  useful  to  the 
practical  mineralogist  who  has  studied  no  Chemistry,  and  who  cannot  be 
said  even  to  have  studie.i  Mineralogy,  but  you  do  not  find  in  it  that  which 
should  ever  be  the  guiding  star  of  the  teacher  of  youth — the  formation 
of  the  mind. 

Chemistty  is  absent  from  the  theoretical  part.  The  principle  of 
crystallization  is  expounded  in  such  a  manner  as  to  leave  the  student 
under  the  impression  that  only  natural  minerals  crystallize.  As 
for  the  laws  regulating  chemical  composition,  they  are  not  men- 
tioned ;  nor  can  it  be  alleged  that  the  student  is  supix>sed  to  have 
studied  them  before,  as  no  allusion  is  ever  made  to  that  anterior 
knowledge.  On  the  contrary,  the  mechanical  manipulation  necessary 
for  the  moFt  simple  experiments  with  acids  is  given  in  detail,  but  not  a 
word  written  to  point  out  the  chemical  reaction  which  takes  place.  In 
the  Descriptive  the  same  exclusiveness  is  maintained  in  all  but  the 
grou^ng  of  the  mineral  species.  The  iron  ores,  cop|)er  minerals,  silica, 
are  put  together,  but  not  one  of  the  numerous  tests  indicated  by  Chem- 
istry to  detect  the  presence  of  iron,  copper,  or  that  ubiquitous  silica,  is 
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ever  referi*ed  to.  Again,  certain  actions  of  a  particular  species  with  the 
blow-pipe,  fluxes  and  acids,  are  eaumerated,  but  they  are  considered  as 
being  properties  inherent  to  the  mineral,  like  the  cartilaginous,  or  bony 
skeleton  of  the  fishes ;  whereas,  they  ought  to  be  mentioned  as  an  action 
purely  aiiificial,  but  performed  in  order  to  reveal  the  composition  of  the 
mineral,  the  sole  property  which  is  really  inherent  to  it. 

But  in  the  books  treating  of  Determinative  Mineralogy  the  defect 
liecomes  shocking  to   everyone   who   regards   mineralogy,  not  as   a 
mechanic's  trade,  but  as  a  refil  science,  built  on  the  most  beautiful,  and 
^lid,  and  comprehensive  principles.     Principles  !   They  have  ceased  to 
exist.     You  would  think  whilst  studying  descriptive  mineralogy  tha^ 
chemistiy,  though  much  neglected,  was  however  the  basis  of  classifica- 
tion.    You  had  seen  collected  in  one  group  the  minerals  into  which 
Iron  enters  as  an  element,  in  another  group  no  species  appeared  bat 
those  that  contained  Calcium ;  but  you  now  discover-that  you  have  been 
on  the  wrong  track.     All  your  mineralogical  education  has  to  be  done 
over  again.     Fay  no  more  attedtion  to  that  chemical  composition,  or 
that  crystalline  form  to  which  so  much  importance  was  attributed,  at 
least  speculatively,  in  the  theoi*etical  and  descriptive  parts,    ^ow  they 
vanish  before  external  characters,  and  will  appear  again  only  at  the  very 
end,  when  all  other  characters  will  have  failed  to  individualiza  the 
species.     Fusibilicy  is  brought  to  the  front ;  all  minerals  henceforth  are 
divided  into  two  classes  according  as  they  fuse  with  greater  or  less  diffi- 
.  eulty,  or  not  at  all.     Be  not  surprised  now  to  find  together  minerals 
which  differ  in  ievery  possible  respect  except  that  of  fusibility.     Are 
there  two  more  different  minerals  than  Bismuth  and  Magnetite  1     In 
composition  one  is  the  pure,  well-known  metal,  the  other  the  famous 
oxide  of  iron ;  in  crystallization  the  former  belongs  to  th3  rhombohedral 
system,  the  latter  when  crystallised  exhibits  the  form  of  the  Tso metric. 
All  their  other  pro]:>erties  are  likewise  at  the  antipodes  of  each  other. 
Bismuth  is  exactly  twice  as  heavy  as  Magnetite ;   its  silver-white  tinge 
eoiiti^asts  strongly  with  the  black  colour  of  the  mas^netic  ore  ;  you  scratch 
it  with  the  iinger  nail,  but  your  steel  knife  cannot  affect  the  other  ;  the 
one  has  a  strong  affinity  for  oxygen,  which  it  absorbs  rapidly  under  the 
action  of  heat,  whilst  the  other,  already  saturated  with  oxygen,  can  only 
be  reduced  by  the   heat  applied.     I   repeat  ag:\in,  can  they  be  more 
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(liflTerent  ?  However,  look  in  Brush,  on  p.  69  ;  you  will  find  them  there 
united  not  only  in  the  same  class,  or  the  same  group,  but,  as  it  were,  in 
the  same  family,  standing  side  by  side  as  closely  allied  species.  For 
what  reason  ?  do  you  ask.  Because  both  of  them  are  fusible.  Nor  must 
you  believe  that  they  have  ihe  same  degree  of  fusibility ;  far  from  it. 
Bismuth  will  fall  in  drops  in  the  ordinary  flame  of  a  gas  jet ;  but  Mag- 
netite, the  strongest  heat  to  be  procured  by  the  skillful  management  of 
the  blow-pipe  will  scarcely  round  its  thinnest  edges.  Another  cause 
has  brought  these  two  minerals  together,  and  nothing  can  illustrate 
better  the  scientific  poverty  of  that  system.  Though  Bismuth  and 
Magnetite  are  two  of  the  most  easily  characterizad  species,  having  very 
remarkable  properties  of  their  own,  no  group  in  the  division  of  fusible 
minerals  could  be  made  to  comprehend  them,  so  they  were  left,  and  had 
to  fall  together  under  this  scientific  title,  **  Not  belonging  to  the  fore- 
going divisions."  Of  course,  if  we  consider  that  Professor  Brush 
intended  his  work  for  the  use  of  those  who  are  unacquainted  with 
chemistry,  we  cannot  throw  any  blame  on  him,  nor  slight  the  wonderful 
amount  of  erudition  necessary  to  compile  that  work  j  for  it  is  evident 
that  the  author  had  to  be  himself  more  than  ordinarily  convei*sant  with 
the  mysteries  of  chemistry  to  bring  out  those  tests,  so  ingeniously  con- 
trived that  even  the  uninitiated  may,  by  their  use,  come  to  practical 
and  sure  conclusions.  But  it  is  no  less  true  that  the  method  is  worse 
than  useless  to  impart  to  the  student  that  method  of  scientific  research, 
more  precious  by  far  than  all  the  skill  he  may  acquire  in  determining 
particular  minerals. 

S^me  m jy  deduce  from  the  foregoing  remarks  that  T  am  opposed 
to  the  study  of  Determinative  Mineralogy  in  an  elementary  course. 
They  are  mistaken.  On  the  contraiy,  they  will  presently  see,  when  I 
propose  my  own  system,  what  an  imi)ortant  plice  I  give  to  the  deter- 
mination of  minerals.  In  fact,  one  of  the  greatest  defects  I  find  in  the 
present  system  of  most  of  the  best  books  is  the  virtual  exclusion  of  the 
determinative  part  of  the  science.  For,  as  far  as  my  humble  experience 
reaches,  I  perceive  that  it  is  impossible  to  give  to  the  students  any  taste 
for  the  rocky  science  till  you  put  specimens  into  their  hands  to  analyse. 

I  have  been  so  long  dwelling  upon  the  actual  system  and  showing 
its  shortcomings  that  little  time  is  left  me  now  to  expose  the  system 
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which  I  sliould  like  to  introduce  in  its  stead.  But  fortunately.,  the  task 
will  be  simplified,  since  the  same  principles  advocated  during  that  long 
criticism  must  now  guide  us  in  the  second  part  of  this  paper. 

In  my  opinion,  the  student  who  intends  studying  Mineralogy  should 
always  follow  first,  at  least,  an  elementary  course  of  Chemistry.  Theo- 
i-etical  Chemistry  is  the  most  necessary  ;  next  in  importance  comes  the 
Descriptis  e,  which  gives  him  a  notion  of  the  various  elements  and  their 
principal  compounds  ;  finally,  if  he  has  studied  Analytical  Chemistry, 
both  qualitative  and  quantitative,  he  need  not  study  Mineralogy — he 
may  almost  be  said  to  know  it.  So,  as  I  do  not  want  to  make  my  work 
too  easy,  I  will  suppose  that  he  has  studied  very  little  Chemistry,  or 
even  none  at  all,  though  such  a  student  must,  of  course,  be  a  little  defi- 
cient, and  will  never  have  a  broad  view  of  Mineralogy  as  a  science. 

The  course  should  be  divided  into  two  parts:  namely,  Synthetical 
Mineralogy  and  Analytical  Mineralogy.  Here  I  must  plead  guilty 
to  the  introduction  of  new  words  into  the  vocabulary  of  the  science.  You 
must  not  be  astonished  ;  innovations  must  be  very  slight  not  to  afiect 
the  language  of  a  sci'^nce,  and  I  know  of  no  other  sufficiently  compre- 
hensive heading.  But  you  will  better  judge  this  question  by  yourselves 
when  I  shall  haye  explained  the  object  of  each  of  these  divisions.  In 
the  Synthetical,  che  general  princifles  of  the  science  are  laid  down, 
uniting  together  the  multiplicity  of  facts  and  details  under  the  few  law.s 
which  govern  them.  The  Synthetical  Mineralogy  is  itself  subdivided 
into  three  parts,  explaining  what  the  crystallographic,  chemical  and 
physical  properties  cf  minenils  aie. 

The  chapter  on  Crystallography  would  be  almost  the  same  as  is 
found  now  in  the  best  text-books.  I  know  that  many  students  will  be 
thankful  to  me  for  making  no  addition  to  that  chapter.  Yet  its  import- 
ance can  never  be  too  well  appreciated. 

The  second  chapter  is  devoted  to  Chemistry.  The  general  princi- 
ples of  the  science  are  laid  down,  but  with  constant  reference  to 
Mineralogy.  All  speculative  considerations  are  thrown  aside,  whilst 
special  attention  is  given  to  those  laws  which  ve  well  illustrated  in  the 
comi)08ition  of  minerals,  chemical  nomenclature,  symbols  and  formulas, 
laws  of  combination,  and  esfiecially  the  great  law  of  equivalence. 
Stoichiometiy  would  form   the  6rst  part  of  the  second  chapter  ;  whilst 
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the  principles  of  cliemical  qualitative  analysis  in  the  dry  and  wet  way 
would  constitute  the  second  and  more  practical  part.  The  student  that 
would  deem  this  sliort  study  a  fitting  substitute  for  a  regular  course  of 
Chemistry  would  l>e  making  a  mistake,  yet  I  think  it  sufficient  for  the 
purpose  for  which  it  is  here  intended.  Basides,  as  you  shall  sfe  here* 
after,  the  whole  of  the  second  part  of  our  course  is  a  continued  illustra- 
tion of  the  principles  expounded  in  this  chapter,  and  I  do  not  think 
that  a  student,  after  having  followed  the  wh6le  course  of  Mineralogy, 
thus  constnied,  would  have  much  trouble  in  becoming  acquainted  with 
Inorganic  Chemistry. 

The  third  chapter  devoted  to  the  physical  characters,  would  nob 
differ  mateiially  from  what  goes  under  that  name  in  our  text  booki. 

I  come  now  to  the  second  part — Analytical  Mineralogy — and  this 
is  by  far  the  most  difficult  as  well  as  the  most  important  part' of  ray 
work.  Fii-st  of  all,  you  must  not  accept  the  word  Analytical  in  the 
same  sense  as  we  say  Analytical  Chemistry :  In  that  sense  it  would 
include  only  the  determination  of  minerals.  The  word  analytical  is 
here  spoken  in  opposition  to  the  word-  synthetical,  and  does  not  mean 
the  analysis  of  minerals,  but  the  analysis  of  the  science.  Analytical 
Mineralogy  is  therefore  the  application  of  the  principles  of  mineralogy 
to  every  particular  case.  In  the  firet  part,  we  have  seen  what  are  the 
general  causes  and  laws  which  prevail  throughout  the  mineral 
kingdom  ;  in  the  second,  we  examine  what  effects  nature  has  ])roduced 
through  their  agency.  In  this  sense  it  includes  Descriptive  Mineralogy, 
but  it  comprehends  also  the  determinative  study.  Indeed  you  remember 
that  I  condemned  the  other  systems  for  separating  these  two  branches 
of  the  science.  Therefore,  my  description  of  minerals  must  lead 
directly  to  their  determination.  It  is  very  easily  said,  but  I  should 
prove  myself  very,  ignorant  of  the  subject  if  I  thought  this  re-union  could 
be  as  easily  performed.  Far  from  believing  it,  I  am  really  of  the 
opinion  that,  by  using  only  these  chamcters  which  have  hitherto  had 
the  exclusive  right  to  be  called  mineral ogical,  the  scheme  must  be 
thoroughly  impracticable,  and  you  cannot  find  this  strange,  knowing 
that  the  characters  which  are  used  now  to  determine  uunei*als  are  not 
at  all  those  which  guide  us  in  their  classification.  Consequently,  the 
two  series  must  remain  perfectly  independent. 
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But  cannot  thiB  be  remcdieJ,  not  deteimindtion  and  descriptiou 
in  every  branch  of  Natural  History  in  analogous  studies  ruled  by  the 
same  laws  and  following  the  same  description  1  Why  should  the 
method  be  otherwise  in  mineralogy  1  I  know  not,  but  I  know  that  it 
is  otherwise.  The  scientist  who  wishes  to  classify  and  describe  a  new 
mineral,  always  makes  an  analysis  of  it ;  but  the  mineralogist  who 
afterwards  meets  that  same  mineral,  tries  to  find  the  species  to  which 
it  belongs  just  by  the  external  characters  and  a  few  blowpipe  tests  which 
cannot  suffice  to  find  the  species,  since  they  were  not  deeoied  sufficient 
to  constitute  it. 

Chemical  composition,  together  with  the  crystalline  form,  is  the 
basis  of  classification,  therefore  it  ought  to  be  also  the  ground, for 
determination.  But  chemical  composition  cannot  be  ascertained  without 
analysis,  therefore  a  true  chemical  analysis  must  be  the  fundamental 
operation  in  determining  minerals.  All  other  observations  and  experi- 
ments are  useful  only  in  as  much  as  they  indicate  either  the  composition 
of  the  mineral  or  the  habit  of  the  crystal. 

Let  us  now  apply  this  principle  practically.  You  all  know  that 
in  analytical  chemistry  substances  are  grouped  according  to  the 
elements  which  they  contain.  These  elements  them8?lves  are  classed 
according  to  the  solubility  of  their  salts.  A  first  series  of  tests  leads 
you  to  one  of  the  great  classes  of  elements,  the  second  points  out,  one 
by  one,  each  of  the  elements  that  enter  into  the  composition  of  the  sab- 
stance  im-ier  examination.  Now,  I  would  distribute  the  diffi?rent 
species  of  minerals  according  to  the  order  in  which  a  properly  con- 
ducted chemical  analysis  would  reveal  them.  This,  of  ecu*  se,  ought 
well  to  answer  every  case  if  we  suppose  in  the  student  the  time  and 
ability  for  making  a  quantitative  analysis ;  but  such  cannot  ordinarily 
be  the  case,  and  the  distinction  must  be  maintained  between  the  com- 
plete analysis  of  a  mineral  and  its  mere  determioation. 

But  when  the  qualitative  analysis  has  restricted  a  specimen  to  a 
limited  group,  there  is  nothing  to  prevent  ns  from  using  crystalline 
form  and  physical  charactera  to  reduce  it  to  the  last  species.  By  so 
doing  we  re-establish  the  logical  order  which  i)  invertei  in  the  actual 
system.  For  it  is  an  admitted  principle  that  those  properties  which 
are  most  essential  must  be  employed  t^  determine  the  classes;  less  abso- 
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late  thongh  imporfcant  characters  decide  the  groups  an  1  families  ;  and 
lastly,  slight  external  differences,  if  nothing  better  rem  tins,  serve  to 
distinguish  between  closelj  allied  species. 

It  is  not  necessary,  in  a  general  view^,  such  as  that  taken  in  this 
paper,  to  give  the  details  of  the  classification.  Bat  the  outlines  of  the 
plan  will  convey  you  a  clearer  idea  of  what  is  new  in  the  method. 

Silicates  are  so  namerons  anl  play  such  an  important  paH  in  the 
minen^l  kingdom  (hit  they  may  be  said  to  constitute  one  sub-kingdom, 
all  other  minerals  being  relegated  to  form  another.  Thus  we  have  the 
two  fundameiiital  divisions  : — the  Non-Silicates  and  the  Silicates. 

In  the  sab-kingdom  of  the  Non-Silicates  the  classification  is  easy 
whatever  system  i^  adopted.  We  may  either  adopt  the  classification 
based  upon  the  acidic  element  or  the  one  which  depen:(s  upon  the 
basic  or  metallic  constituent  of  the  compound. 

In  any  case  we  shoul  i  have,  in  the  beginning,  a  table  containing 
the  analytical  tests  which  characterise,  fii*st,  the  great  division  of 
Silicates ;  secondly,  each  group  of  the  Silicate  or  Non-Silicate  sub-king- 
dom. At  the  head  of  ejtch  group,  the  characteristic  reaction  of  each 
family  would  be  given  ;  and  fiially,  the  chlrac^er3  neglected  till  then 
w^uld  pDint  oat  each  single  spaeies  which  should  now  b3  completely 
described. 

In  the  division  of  the  Non-Silicates  you  perceive  that  in  most 
cases  the  analytical  test  leads  the  student  infallibly  to  the  group  and 
the  family,  and  very  often  to  the  very  species  ;  leaving  very  little  to 
the  physical  and  crystalline  character  in  the  work  of  determination. 

Among  the  Silicates,  however,  the  difficulty  is  greater.  The 
division  into  Hydrous  an  1  Anhydrous  cannot  well  be  effected  in  every 
case  by  analysis.  Furthermore,  the  composition,  so  far  as  the  quantity 
of  each  element  is  oncerned,  is  extremely  vaiiable,  Here,  therefore, 
according  to  the  plan  we  have  adopted,  we  must  follow,  for  the  deter- 
mination,- the  method  which  has  served  to  constitute  the  species. 
Disregarding  then,  in  the  work  of  determination,  those  theoretical 
groups  base  1  on  the  similarity  of  chemical  formulas,  we  may  proceed 
with  the  help,  firstly,  of  chemical  analysis  whenever  it  is  practically 
available ;  secondly,  the  crystalline  characters,  including  cleavage ; 
thirdly,  those  physical  properties  which  are  more  intimately  connected 

Digitized  by  CjOOQIC 


328 

with  the  composition  ani  crystalUae  forai,  specific  gravity  being-fore- 
raost ;  fourthly,  all  the  other  accidents  of  hardness,  lustre,  color,  &o  , 
which,  thoagh  illusory  when  employed  in  drawing  the  great  lines  of 
classification,  become  reliable  means  of  deciding  between  three  or 
four  neighbouring  species. 

Such  is  the  scheme  which  I  ventui*e  to  submit  to  your  examin- 
ation. I  do  not  suppose  it  to  be  perfect  in  every  respect,  but  to  me  it 
seems  to  avoid  that  great  inconsistency  of  separating  mineralogy  from 
chemistry. 

For  mB,  this  is  not  a  mere  speculative  notion,  but  an  idea  which 
I  have  alieady  begun  to  carry  practically  into  effect  in  the  course  of 
mineralogy  which  I  have  the  honor  to  teach  in  the  university  of  our 
city.  That  idea  has  inspired  me  not  only  in  the  direction  of  my  per- 
sonal studiei  and  in  my  method  of  teaching,  but  even  in  the  material 
dispositions  of  the  new  chemical  and  mineralogical  laboratory  which 
will  be  opened  next  year  to  the  student*  of  the  university,  and  I  hope 
also  to  many  of  you  gentlemen  who  have  encouraged  me,  by  your  very 
flattering  attention,  to  read  to  the  end  this  dry  and- voluminous  essay. 
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OTTAWA  DRAGON-FLIES. 


T.  J.  Maclaughlin. 
Read  4th  March,  1886. 


To  give  anything  like  an  accurate  description  of  the  dragon-flies, 
as  a  whole,  would  be  rather  a  difficult  task,  and  is,  perhaps,  more  than 
it  would  be  advisable  to  attempt  at  the  beginning  of  my  remarks ;  but 
before  proceeding  further  it  may  be  well  to  give  a  general  idea  of  the 
predominant  or  characteristic  features  of  the  family  to  which  they 
belong. 

The  head  is  generally  large,  in  some  species  globular,  with  wery 
large  eyes  often  encircling  the  head  ;  thorax  large  and  square  ;  abdomen 
always  long,  slender,  cyliudrical,  burnished,  brassy  green  and  of  various 
other  coloi*8 ;  four  membraneous,  net  veined  wings,  generally  transpa- 
rent, but  often  spotted  and  clouded,  and  in  some  cases  almost  entirely 
black,  always  expanded ;  legs  long  and  delicate,  evidently  not  intended 
for  much  walking. 

Not  long  ago  the  Order  Neuroptera  was  divided  into  two  sections 
as  follows  (according  to  Erichson)  : 

Section  1. — Pseudo,  (or  false)  Neuroptera,  Mandibulate  insects 
with  incomplete  metamorphoses  (active  pnpa) ;  lower  lip  mostly  cleft ; 
tour  membraneous  reticulate  "wings  (raiely  with  rudimentary  wings  or 
**  apterous),  antennse  either  subulate,  and  then  the  tarsi  three — to  four 
"  — articulate,  or  setiform,  or  filiform,  in  which  case  the  tarsi  are  two — 
"  to  four — articulate." 

Section  II. — True  Neurcptei-a. 

Mandibulate  insects  with  complete  metamorphoses  (inactive  pu[»a); 
lower  lip  entire;  four  membranaceous,  more  or  less  reticulate  wings 
(rarely  with  rudimentary  wings  or  apterous);  antennae,  setiform,  filiform, 
clavate,  capitate  or  pectinate ;  tarsi  five-articulate. 

These  sections,  however,  are  now  considered  by  Entomologists  as 
entirely  distinct  Ordei-s. 

Pseudoneuroptera  is  composed  of  six  families;  Termitidse,  Eiibi- 
dae,  Psocidae,  Perlidae,  Ephemeridse  and  Libpllnlidae.     To  this  last  family 
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belong  all  our  dragoti-flles,  and  it  is  divided  into  tiiree  trib3s  :  Agrionina, 
^schniua  and  LibelhiUna.  Many  of  the  genera  are  not  represented  iu 
my  collection,  and  indeed  some  of  them  are  unrepresented  in  Canada  so 
far  as  I  can  learn.  I  will  uot  here  mention  all  the  sub-divisions  of 
these  groups — it  would  only  be  confusing — but  I  will  notice  our  species 
as  they  occur  in  my  collection. 

The  tribe  Agrionina  embraces  all  the  STialler  form<i  and  some  of  the 
most  beai»liful  S[>ecie8  of  the  Qdonata,  which  sub-order  embraces,  and 
is  co-extensive  with,  the  family  Libellulidie.  The  following  description  of 
this  tribe  is  taken  from  Dr.  Hagen's  synopsis  of  the  Neuroptera  of 
North  America  : — "  Antennae  four  jointed  ;  eyes  distant ;  wings  equal  ; 
**  abdomen  cylindrical,  slender ;  accessory  genlta}  organs  with  tho 
**  anterior  hook  connate ;  penis  and  vesicle  separated  ;  genital  organs  of 
**  the  female  vaginate." 

The  6rst  sub-family  is  Calopteryginae,  the  f peculiarities  of  which  ai-e 
that  the  wings  are  densely  reticulated,  broad  at,  or  toward,  the  ap:  x 
or  tip  and  very  narrow  at  the  base,  with  many  a'ntecubital  veins  and 
the  plerostigma  wanting  in  the  males. 

Calopteryx  Macidaia,  Beauvois,  is  a  very  pretty  insect ;  the  up[>er 
part  of  the  head,  with  the  thorax  and  abdomen^  are  of  a  bright  green  or 
blue  colour,  while  the  under  portion  of  the  same  and  the  legs  are  black. 
The  wings,  in  the  case  of  the  male,  are  entii'ely  dark  brown,  closely 
approaching  a  black,  except  a  small  portion  of  the  base  of  the  hind 
ones  which  is  semi-transparent.  The  length  of  the  body  is  about  1  ^ 
inches;  expansion  of  the  wings  2|  inches. 

Calopteryx  aeqnahiliB^  Say. — This  insect  answers  to  the  same 
description  as  the  preceeding  one,  except  that,  instead  of  being  black, 
the  wings  are  hyaline  or  transparent,  with  a  broad  dark  band  on  the 
apex  of  each,  which  gives  it  a  beautiful  appearance  when  flying  in  the 
sunlight. 

Calopteryx  vlrginica,  Drury. — Although  not  so  attractive  as  either 
of  those  mentioned  this  is  still  a  very  interesting  species.  The  wings  are 
naiTOwer  and  of  greater  expansion,  smoked  or  yellowish  in  colour  with 
a  semi-hyaline  cloud  on  the  tips  and  the  pterostigma  is  milk  white. 

Fix)m  their  erratic  course,  the  color  and  comparatively  slow 
motion  of  their  wings,  and  their  habit  of  alighting  on  plants,  branches 
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^nd  stones  every  few  yards  thej  go,  one  not  acquainted  with  these 
insects,  would,  without  dose  obsei-vation,  be  apt  to  mistake  them  for 
butterflies,  but  when  they  are  at  rest  at  a  reasonable  distance  the  most 
casual  observer  would  readily  discern  the  difference.  These  insects 
frequent,  and  it  may  be  said  inhabit,  swift  running  streams,  especially, 
I  think,  those  streams  that  flow  through  shaded  places  and  woods.  In' 
open  stretches  and  glades  along  such  running  waters  those  pretty  little 
ci*eature8  are  most  likely  to  be  found.  They  are  not  particularly  rare 
in  this  vicinity  but  may  be  considered  as  quite  local.  The  only  place 
at  which  I  have  observed  them  is  along  a  brooklet  on  the  north  side  of 
the  Ajlmer  road,  which  winds  thro*  low  lands,  meadows  and  woods 
from  the  direction  of  the  Chelsea  Hills  and  falls  into  the  Ottawa  River 
somewhere  in  the  neighborhood  of  Hull. 

I  had  been  on  the  lookout  for  a  representative  of  this  genus  for  a 
whole  summer  without  success,  and  not  knowing  the  nature  of  their 
habitat,  ray  desire  to  meet  one  of  them  would  probably  still  be  unsatis- 
fied bad  it  not  happened  that  I  accompanied  Mr.  Fletcher  to  the  little 
creek  mentioned,  and  there  in  all  their  lovely  simplicity,  fluttering 
about  in  their  wonted  listless  fashion  along  the  murmuring  brooklet, 
shaded  by  long  gi*ass  and  overhanging  willows,  I  first  gazed  on  these 
little  denizons  of  the  stream.  Nor  did  tbey  seem  the  least  alarmed  at 
the  approach  of  intruders,  but  continued  to  enjoy  the  silence  of  th(ir 
secluded  haunt  which  was  only  broken  by  the  rustle  of  the  leaves  over- 
head and  the  musical  babble  of  the  waters  as  they  rode  over  the 
shining  pebbles  beneath  them.  On  this  occasion  we  had  very  little 
trouble  in  securing  several  good  specimens  of  each  of  the  species 
named. 

Sub-Family  11. — Agrioninse.  The  flies  of  this  subfamily  resemble 
those  of  Calopteryginse  in  the  general  shape  of  the  heji  I  and  body,  but 
the  venation  of  the  wings  is  very  diflerent,  for  instead  of  having  many 
antecubital  tmnsveree  veins  they  have  only  two .  The  wings  also  are 
petiolated  in  shape,  i,  e.,  narrowed  into  a  stem-like  neck  at  the  base, 
and  always  transparent  without  spots  or  clouds.  The  species  are 
nearly  always  much  smaller  than  those  described,  and  instead  of 
inhabiting  swift  running  water?,  most  of  them  seem  to  have  a  decided 
preference  for  standing  pools  or  sluggish  stremn.     They  vary  in  size 
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froji  an  inch  to  an  inch  and  three  quarters  in  length,  according  to  the 
species,  and  some  are  perhaps  smaller  than  this. 

Of  the  genus  L^^tes,  I  have  just  two  species;  Z.  unguieuUUa, 
Hag.,  and  L.  eurina^  Sjiy.  The  latter  is  an  addition  to  the  Canadian 
list  not  having  heen  recorded  before.  These  insects  are  so  closely 
allied  to  those  of  the  following  genus,  Agrion — the  only  distinction » 
being  a  slight  difference  in  the  length  of  the  abdomen  which  is  in 
favour  of  Lestes,  and  some  difference  in  the  form  and  venation  of  the 
wings — thnt  my  remarks  on  the  Agrions  as  regards  size,  habits  and 
general  aspect  will  apply  equally  to  them. 

Agrion  putridu^n,  Hag;  A.  poUutufn,  Hag;  A.  durum,  Hag;  A. 
'  civile,  Qag,  and  A.  iners,  Hag.  are  the  smallest  insects  of  the  Odonata. 
They  are  much  alike  in  habits  and  features,  and  where  one  of  these 
five  is  found  there  also  may  the  rest  be  l6oked  for.  During  the  fore- 
part of  June  they  begin  to  i3su(3  from  the  pupae  cases,  and  from  thi^ 
date  to  the  middle  of  September  may  be  seen  along  the  edges  of  creeks 
and  small  rivers,  but  in  greater  nurabera  where  the  water  is  standing 
and  impure.  Patterson's  Creek,  or  that  part  of  it  l)etween  Bank 
street  road  and  Elgin  street,  seems  to  be  their  favpurite  locality  about 
Ottawa.  They  are  very  numerous  here  amongst  the  bulrushes  and 
tall  grasses  which  grow  by  the  edge  and  in  the  shallow  water.  Upon 
the  submerged  stems  and  leaves  of  such  plants  they  are  said  to  deposit 
their  eggs.  I  have  never  seen  any  of  the  agrions  in  what  I  could  be 
sure  was  the  act  of  oviposition,  but  I  have  often  noticed  them  submerge 
a  portion  of  the  aMomen  in  the  water,  whether  this  was  for  the 
purpose  of  dejwsiting  eggs  I  know  not,  but  I  am  of  the  opinion  that  no 
oviposition  took  place  on  any  of  the  occasions  of  which  I  si>eak,  as  this 
performance  was  only  of  momentary  duration.  I  have  no  doubt,  how- 
ever, that  the  eggs  of  these  insects  are  committed  to  the  water  in  some 
such  manner,  and  perhaps  the  practice  that  I  have  so  often  observed,  of 
dipping  the  /ibdomen  into  tho  water,  was  preparatory  to  the  act  of 
laying  eggs.  I  have  seen  the  statement  somewhere  that  a  certain 
species — Agrion  civile  I  think  it  was — goes  below  the  surface  of  the 
water  several  inches  to  deposit  her  eggs.  It  well  repays  one  to  remain 
quiet  for  a  few  minutes  to  watch  and  note  the  slow,  noiseless  and  grace- 
ful movements  of  these  little  objects,  a  thousand  of  which  might  float 
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through  the  air  about  one's  eai-s  aiid  not  a  sound  be  heard  to  indicate 
their  presence.  In  addition  to  their  fragility  and  innocent  appearance 
Roroe  of  them  are  an*ayed  in  the  most  exquisite  and  gorgeous  colours, 
and  though  the  wings  are  plain  and  transparent,  the  absence  of  beauty 
in  this  respect,  as  compared  with  some  others  of  their  kind,  is  more  than 
ro^de  up  by  the  distinct,  varied  and  brilliant  colours  of  the  rest  of  their 
bodies.  They  show  their  affections  for  each  other  in  the  most  delicate 
and  impassionate  manner ;  the  male,  with  the  little  forceps  at  the 
extremity  of  his  abdomen,  clasps  the  female  gently  about  the  neck  and 
in  this  way  they  sUirtoff  on  their  hymeneal  wanderings,  in  the  same  slow 
and  careless  manner  which  characterizes  their  movements  when  flying 
alone.  After  death  these  insects  lose  their  brilliancy  and  some  of  the 
colours  disapear  altogether,  so  that  dried  s[)ecimens  in  the  cabinet  show 
to  very  poor  advantage  compared  with  their  appearance  when  alive  and 
in  a  natural  state.  On  this  account  it  would  be  well  for  the  collector, 
who  is  able  to  do  so,  to  make  a  careful  drawing  of  the  fly  at  the  time  of 
capture  and  paint  in  the  different  shades  in  order  to  study  it  afterwards. 

Agrion  Ilageni,  Walsh. — This  is  a  somewhat  larger  species,  and 
does  not  confine  its  peregrinations  to  so  small  an  area  as  some  others  of 
the  genus  do.  Keeping  well  on  wing,  it  approaches  more  closely,  in 
point  of  appetite  and  disposition,  to  the  larger  insects  of  the  other  ti-ibes. 
The  upper  surface  of  the  thoi'ax  is  powdery,  but  the  rest  of  the  body 
and  wings  present  little  divereity  from  the  others. 

Agrion  violaceum,  Hag.,  is  of  a  violet  colour,  nearly  as  large  as 
A,  Ilageni,  and  vei-y  energetic,  but  not  so  strong,  and  is  more  gentle  in 
its  manners. 

Tribe  II. — ^scbnina. — Hagen's  description  of  this  tribe,  as  differ- 
ing from  the  othera,  is  as  follows: — ^'Wings  unequal ;  triangles  of  all 
"  the  wings  of  the  same  form  ;  genital  organs  of  the  male  having  the 
"  hamule  connate  ;  the  penis  and  vesicle  conjoined ;  genital  organs  of 
"  the  female  vaginated  or  exposed." 

Sub-family  III. —  Gomphina?. — E;es  distant;  posterior  wings 
broader  than  the  anterior  ones. 

Gomphus  exilis,  Selys. — A  specimen  of  this  species  was  taken  in 
Dow*8  swamp,  two  or  three  miles  to  the  southward  of  the  city  ;  and 
notwithstanding  that  I  have  seen  many  in  and  about  that  locality,  I 
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have  not  observed  one  elsewhere.  Is  the  swamp  its  habitat  1  It  is  a 
plain-looking  insect ;  the  markings  of  the  body  are  dusky  and  inelegant; 
the  wings  are  wholly  transparent,  with  twelve  antecubitals  and  nine 
postcubitals ;  length,  about  2  inches ;  alar  expanse*  about  2^  inches. 

Gomphtia  vastus^  Walsh,  is  a  larger  species.  Length  of  body,  2  J 
inches ;  alar  expanse,  2|  inches.  The  abdomen  is  very  stout  at  Uie 
base,  very  slender  in  the  middle,  and  the  last  three  segments  are 
enlarged  into  a  sort  of  knob,  The  wings  have  fourteen  antecubitals 
and  thirteen  postcubitals.  I  obtained  a  specimen  of  this  species  from 
Mr.  Fletcher,  who  informs  me  that  myiiads  of  the  same  kind  were  to  be 
seen  a  few  years  ago,  flying  about  the  Parliament  buildings.  I  have 
never  to  my  knowledge  seen  one  living.  It  is  a  very  siiigular  fact  that 
certain  species  of  insects  may  abound  in  vast  numbers  one  summer  and 
not  appear  again,  or  be  very  rare,  in  the  same  part  of  the  country  for 
years  afterwards. 

^schna. — The  members  of  this  genus  are  the  most  formidable 
looking  of  our  **  darning-needles."  ,  Their  heads  are  unusually  large, 
eyes  are  connected  from  near  the  labrum  or  upper  lip  to  the  upper 
part  of  the  head  and  cover  both  sides  down  to  the  jaws  or  mandibles. 
The  lattev  are  exceptionally  large  and  powerful,  and  the  thorax  is  of 
immense  proportions.  The  first  few  segments,  or  base  of  the  abdomen, 
are  small  and  pedunculate,  while  the  rest  of  the  member  is  long,  slen- 
der and  the  same  size  throughout ;  the  wings  are  broad  and  strong 
and  lack  the  beautiful  paintings  which  embellish  those  of  the  libellulidae 
and  others.  The  slenderness  and  length  of  the  abdomen  bear  snch  a 
striking  contrast  to  the  enormous  size  of  the  other  parts  that  these 
insects  appear  to  be  of  the  most  anomalous  structure. 

jEschna  Iieros,  Fab. — Measures  about  3 J  inches  in  length  and  a 
little  more  if  the  appendages  are  included.  The  wings  expand  about 
4  inches,  and  have  2  L  to  25  antecubitals  and  13  to  16  postcubitals. 
If  the  dragon-flies  have  fallen  into  ill-repute — and  I  think  they  have 
with  some — their  disgrace  may  well  be  attributed  to  this  monster,  and 
his  brothers  uE.  verticalisy  Hag.  and  J^.  vinosa,  Say,  although  neither 
is  so  large,  may  be  counted  in  and  considered  as  accomplices  in  the 
career  of  carnage  and  murder  which  has  caused  the  degradation  of  the 
race.     So  far  I  have  spoken  of  tha  beauty  of  the  dragon-flies  in  terms 
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of  admiralion,  bub  the  splenild  matallic  colours  which  go  to  udom  and 
beautify  insects  of  ordinary  moilesty  are  apt,  in  thene  species,  to  be 
completely  lost  sight  of  in  considering  their  ferocity  and  bloodthirsty 
nature.  But  in  looking  at  these  Irorrible  creatures  (as  some  consider 
them)  moi*e  deliberately  we  find  they  are  not  so  bad  after  all,  for  it  is 
in  the  satisfying  of  the  demands  of  their  voi-acious  appetite  that  the 
object  of  their  existence  is  carried  out  and  their  benefits  conferred  ui>on 
man.  Were  it  not  for  the  untiring  wing  and  vigilant  eye  of  these 
insects,  many  other  noxious  and  troublesome  forms  would  have  things 
too  much  their  own  way.  On  the  alert  from  morning  to  night  they 
wage  a  continuous  warfare  against  the  mosquito  and  other  small  fliep, 
and  even  moths  and  butterflies,  with  their  bodies  distended  with  eggp, 
on  their  way  to  some  suitable  place  of  deposit,  are  overtaken  in  the 
lightning  coui*se  of  the  large  dragon-flie.^;,  pulled  down,  torn  to  pieces 
and  their  soft  parts  devoured,  and  thus  the  embryonic  forms  of  thou- 
sands of  baneful  caterpillars,  so  injuiious  to  vegetation,  are  consumed 
in  a  few  mouthfuls. 

The  three  species  I  have  mentioned  are  very  common  in  these  parts 
and  may  be  seen  almost  anywhere  you  go,  between  the  firat  cf  June  and 
the  first  of  October,  and  even  later  in  the  season,  flying  over  the  water> 
through  the  woods  and  fields,  along  the  roadsides,  in  gaixiens,  and 
according  to  somo  accounts  often  get  into  kitchens,  in  which  case 
they  soon  become  "  ^lonarchs  of  all  they  survey."  They  often  visit 
unoccupied  grounds  near  dwellings,  between  sunset  and  dusk.  I 
have  frequently  watched  them  measure  off",  as  it  were,  about  100 
feet  square,  then,  keeping  well  within  these  bounds,  proceed  to  inves- 
tigate every  foot  of  it  until  dark,  then  put  up  for  the  night  on  the 
fence  or  on  the  side  or  roof  of  the  neai*est  building.  jE,  verticalia 
is  about  2  J  inches  in  length  ;  alar  expanse  3 J  inches — eighteen  anticu- 
bitals  ;  fourteen  postcubitals.  ^.  vinoaa  is  a  little  longer  ;  alar  expanse 
3|  inches — twenty  anticubitals  ;  sixteen  postcubitals. 

Tribe  III. — Libellulina.    The  prettiest  of  all  the  large  dragon-flies 

are  included  in  this  division.     I  have  noticed  that  writers  describing 

the  bdonata  invariably  select  one  of  the  Libellulae  as  a  typical  species 

of  the  whole  family,  and  from  this  standiK)int  proceed  to  depict  them  in 

every  other  than  a  flattering  manner ;  this  I  consider  is  not  fair,  not 
e 
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only  to  the  first  tribe,  which  I  have  considered  so  beautiful  and  innocent, 
but  also  to  those  of  the  tribe  to  which  the  insect  thus  selected  belongs^ 
as  they  ai'e  thus  made  to  bear  more  discredit  than  they  really  merit. 
These  insects  are  not  nearly  so  ugly  looking  nor  so  voracious  as  those 
of  ^schnina  which  I  have  tried  to  justly  saddle  with  all  the  dishonour 
and  uglyness  said  to  be  due  to  the  dragon-fly  collectively.  The  wings 
of  nearly  all  the  Libellulinfe,  as  previously  stated,  are  beautifully  marked 
with  clouds  of  various  hues,  and  the  different  species  can  be  distin- 
guished at  once  from  those  of  u^schnina  which  some  of  them  almost 
equal  in  size — by  the  abdomen  alone,  which  instead  of  being  long  and 
slender  and  capable  of  being  coiled  up  like  those  of  the  last  mentioned, 
is  comparatively  short,  stout  at  the  base  and  gradually  tapers  off  to  the 
end.  The  segments  are  all  joined  together  closely,  and  when  the 
insect  moves  the  abdomen — which  it  can  do  to  a  very  limited  extent 
up  and  down — the  whole  mass  moves  upon  the  firat  segment  like  that 
of  a  butterfly,  which  it  may  be  said  to  resemble,  except  that  it  is  not 
covered  with  scales,  is  a  little  longer  and  more  depressed  or  flattened. 

Epithica  princei>8y  Hag. — is  a  large  species  with  broad  wings  ; 
there  is  a  large  tiiangular  basal  spot  on  the  posterior  or  hind  wings,  a 
streak  on  the  base  of  the  front  ones,  and  a  small  spot  near  the  middle 
of  each.  This  is  not  at  all  a  common  insect  in  this  vicinity.  I 
obtained  a  specimen  of  this  species  from  Mr.  Fletcher,  who  collected  it 
at  Billings'  Bridge.  The  wings  have  eight  antecubitals,  five  postcubi- 
tals,  and  expand  ?»}^  inches. 

Cordidia  lateralisy  Burm.  —is  rather  a  common  species  here,  in 
early  spnng,  though  apparently  very  rare  in  the  Prov  ince  of  Quebec. 
The  Rev.  Abbd  Provancher,  an  admirable  authority  in  nearly  all 
branches  of  entomology,  and  the  only  good  one,  I  believe,  in  Canada  ou 
the  neuroptei-a,  to  whom  I  am  indebted  for  determining  many  of  the 
insects  in  my  collection — informs  me  thab  he  had  met  with  this  species 
but  once  before  he  saw  my  specimen,  and  that  was  at  St  Hyacinthe, 
P.  Q.  The  anterior  wings  are  narrow —  the  posterior  ones  broad  with 
a  small  triangular  basal  spot.  Length,  If  inches;  alar  expanse,  2| 
inches  ;  seven  antecubitals,  six  poetcubitals. 

Plathemus  triynaciUata,  DeGeer,  has  three  du&ky  brown  spots  on 
each  wing  ;  the  abdomen  is  brown  with  yellow  spots  on  either  aide. 
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Length,  1 J  inches  ;  ulur  expanse,  2^  inches.  Twelve  antecubitals  ;  ten 
postcubitals. 

Lihellula  quudnmanuiatay  Linn. — This  is  one  of  the  firat  dragon- 
flies  to  make  its  appearance  in  Spring,  and  is  rather  common  from  May 
to  July,  but  I  have  not  seen  many  after  the  latter  month.  The  wings 
have  four  brownish  spots  each,  and  are  otherwise  beautifully  varigated 
witU  yellow  stnpes.  Length,  1|  inches  ;  alar  expanse,  2 J  inches  ; 
seventeen  antecubitalu  ;  ten  to  twelve  postcubitals. 

LibeUtda  pUkhellay  Say,  is  a  large  insect  and  is  rather  plentiful 
all  summer  ;  the  wings  are  truly  ornamental,  each  one  having  three 
brown  spots  which  are  surrounded  by  white  clouds  that  glisten  like 
glass.  To  see  a  number  of  these  insects  sporting  over  a  pond,  as  they 
often  do,  is  one  of  the  prettiest  sights  in  nature.  Length,  2  J  inches  ; 
alar  expanse,  3 J  inches  ;  eighteen  antecubitals  ;  twelve  to  fifteen 
postcubitals. 

Libellula  basalh,  Say. — This,  in  my  estimation,  in  the  prettiest  of 
its  genus,  and  is  seldom  met  with  about  Ottawa.  I  have  only  one 
specimen,  but  I  got  a  glimpse  of  another  last  summer  in  Stewait's 
bush,  but  could  not  secure  it.  The  large  basal  clouds  are  fuscous  or 
nearly  black,  and  are  very  clearly  defined.  The  apical  jwrtion  is  so 
transparent  and  fine  in  texture,  that  nothing  can  be  seen  of  the  wings 
when  the  insect  is  in  flight,  but  the  basal  clouds — on  this  account  I 
took  the  firet  one  I  saw  fo*^  a  black  butterfly.  Length,  If  inches  ; 
alar  expanse,  3J  inches  ;  sixteen  antecubitals  ;  fourteen  postcubitals. 
There  is  a  narrow  brown  stripe  all  along  the  upper  part  of  the 
abdomen  and  the  sides  are  speckled. 

Dipldx. — The  'insects  of  this  genus  are  the  smallest  of  the 
Libellulidse.  They  vary  in  length  from  about  1 J  to  1 J  inches.  The 
wings  expand  from  1 J  to  2 J  inches,  and  have  from  seven  to  eight  anti- 
cubitals,  and  six  to  eight  postcubitals. 

Diplax  ruhicundulaf  Say,  is  the  red  dragon-fly  that  is  so  common 
during  the  whole  summer.  The  body  is  of  a  dull  red,  and  the  wings 
in  the  males  are  sometimes  faintly  tinted  with  the  same  colour.  The 
female  is  of  a  dusky  yellow,  hor  wings  are  hyaline  and  extremely 
delicate.  .  They  are  fond  of  grain  fields — especially  buckwheat  when  in 
blossom — where  they  congregate  in  thousands,  and  they  probably  do  a 
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great  amount  of  good  in  devouring  inflects  injurious  to  the  different 
crops.  This  is  a  question  worthy  of  investigation  by  our  Domini >n 
Entomologist  if  he  has  not  already  examined  it. 

Dijjlax  Scotica,  Don.,  is  less  common,  though  not  rare ;  it  seems 
to  be  a  hardy  species.  I  caught  one  in  Stewarton  on  the  tirst  of 
Novem'xjr,  when  the  weather  was  so  cold  that  no  other  insecte  were  to 
be  seen,  at  least  flying  about.  The  wings  are  plain  and  the  body 
black. 

Diplax  Uudsonioa,  Selys,  is  much  the  same  as  2).  Scotia,  The 
abdomen,  however,  is  not  of  the  same  shape,  and  has  a  yellowish  spot 
on  the  fifth  segment ;  besides,  it  has  a  very  conspicuous  white  mouth. 

Diplax  costi/era,  Uhler. — Abb^  Provancher  says  this  is  the  first 
one  of  this  species  he  has  ever  seen.  I  am  not  positive  whether  I  got 
it  at  Casselman,  on  the  Canada  Atlantic  Railway,  or  at  Ster7arton,  but 
am  under  the  impression  it  was  at  the  latter  place,  in  a  meadow  near 
Patterson's  creek.  I  visited  the  same  locality  frequently  during  the 
past  summer  for  the  purpose  of  securing  another,  but  could  not  see  one. 
The  specimen  I  have  is  so  mutilated  that  it  is  impossible  to  ascertain 
whether  it  is  a  male  or  a  female.  It  somewhat  resembles  the  female  of 
Diplax  rvbicundula,  except  that  there  is  a  yellow  line  on  the  anterior 
margin  of  each  wing,  extending  from  the  pterosligma  to  the  base. 

Diplax  semicincta^  Say,  is  also  rather  rare  around  Ottawa.  I  cap- 
tured one  at  Casselman,  on  the  line  of  the  C.  A.  Ry.,  summer  l>efore 
last,  and  I  saw  another  the  same  year,  in  the  vicinity  of  Hull,  but  did 
not  secure  it,  and  have  not  seen  one  since.  Mr.  Fletcher  captured  a 
pair  of  this  species  on  the  Aylmer  road,  on  the  20th  Aug.  last.  It  is 
smaller  than  any  of  the  Diplax  described,  and  the 'basal  half  of  the 
wings  is  clouded  a  sort  of  rust  colour. 

I  have  now  mentioned  all  of  tho  insects  of  the  Odonata  in  my  col- 
lection, but  a  few  more  are  still  in  Abbe  Provancher*s  possession  await- 
ing determination.  As  very  little  attention  has  been  given  to  this 
family,  it  is  safe  to  say  that  many  more  of  the  species  mentioned  from 
Quebec,  and  porhaps  others  not  included  in  the  Abba's  list,  will  be  found 
here  ;  and  perhaps,  some  altogether  new  to  science.  It  would,  at  least, 
be  reasonable  to  expect  this,  in  view  of  the  many  discoveries  entirely 
new  to  science  made  by  Mr.  Hanington  and  Mr.  Quignard  in  con  nee- 
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tion  with  the  Hjmenoptera,  which  order  is  now  receiving  their  atten- 
tion. Some  of  the  members  of  the  club  having  signified  their  intention 
of  working  up  the  Neuroptem  during  the  ensuing  summer,  we  may  look 
forward  to  a  much  greater  exhibit  in  this  interesting  branch  of  Eatom" 
ology  bj  the  close  of  next  collecting  season. 

Having  viewed  these  creatures  in  their  perfect  state,  we  will  now 
take  a  look  at  their  early  life.  Dragon-flies  are  wholly  aquatic  animals, 
and  are  carnivorous  in  all  the  stages  of  their  existence.  The  parent 
dragon-fly  lays  her  eggs  in  the  water,  and  her  progeny,  in  their  larval 
and  pupa  states,  live  beneath  the  water,  and  subsist  upon  other  aquatic 
forms  of  animal  life — largely  upon  the  larvce  of  the  mosquito.  The 
young  of  some  species,  after  extension  from  the  eggf^,  look  like  small 
spiders,  so  long  are  their  legs  compared  with  the  diminutive  size  of 
their  bodies. 

I  tried  to  rear  some  of  the  larvte  of  Diplax  and  Agrion  in  aquaria 
last  winter,  for  the  purpose  of  gaining  some  knowledge  of  their  early 
habits,  but  I  do  not  know  whether  it  was  for  want  of  knowledge  of  their 
proper  treatment,  or  because  ot  too  much  care,  that  they  did  not  do  well ; 
at  any  rate,  they  died  off  shortly  after  confinement.  Those  of  Diplax 
never  seemed  possessed  of  much  vitality,  and  would  not  stir  unless 
when  touched,  and  then  but  very  little.  But  the  Agrions  were  all 
active  and  of  a  remarkably  sportive  turn,  continually  swimming  up  to 
the  surface  of  the  water,  and  when  this  point  was  reached  they  would 
suspend  all  muscular  exertion  and  sink  slowly  to  the  bottom,  often  two 
or  three  lying  across  each  other. 

They  would  sometimes  nibble  at  small  pieces  of  meat  which  I 
offered  them,  but  notwithstanding  that  I  changed  the  water  often  and 
gave  them  all  the  other  care  I  thought  necessary,  they  grew  weaker 
every  day,  discontinued  their  accustomed  exercises,  and  finally  passed 
quietly  away,  one  after  another,  in  the  course  of  ten  or  twelve  days  after 
capture.  I  placed  a  few  other  Agrions  in  a  separate  vessel  and  put 
with  them  a  bunch  of  lemna  and  moss  in  which  I  had  found  them  im- 
bedded in  the  water.  I  did  not  change  tlie  water  in  this  bottle,  nor  did 
I  give  them  any  other  attention,  and  left  them  in  a  cooler  and  darker 
place.  This  seemed  better  treatment  than  the  other,  for  altliough  these 
insects  refused  to  eat  anything,  they  survived  the  others  t'ree  or  four 
weeks. 

Digitized  by  VjOOQIC 


340 

The  pupce  of  the  dragon-fly  are  only  distinguishable  from  the 
larvcB  by  having  wing-pads  on  the  back;  both  being  equally  active. 
When  the  pupse  are  ready  for  transformation  they  crawl  out  of  the 
water  up)u  the  stems  and  branches  of  plants,  secui*e  a  firm  hold  and 
remain  until  the  sun  dries  the  skin,  which  splits  on  the  back,  and  the 
perfect  insect  cobies  forth,  and  leaves  the  hull  clinging  to  the  plant. 
Many  of  these  old  hulls  or  pupte-cases  may  be  seen  sticking  firmly 
to  reeds  and  grasses  along  the  edges  of  pone's,  etc.  After  coming  from 
this  case  a  very  short  time  is  required  to  expand  and  dry  the  wings 
and  otherwise  prepare  the  insect  for  its  aerial  home,  then  away  goes 
this  beautiful  creature  with  gauzy  wings  of  gauiy  colours,  which,  but  a 
few  moments  before  was  a  horrible,  repulsive  and  voiacious  object, 
crawling  over  the  slimy  bottom  of  a  filthy  pool  of  stagnant  water. 

These  insects  have  a  remarkable  weapon  which  enables  them  to 
capture  their  prey  in  their  larval  and  pupa  states,  with  asi  much  ease 
as  they  afterward  can  upon  the  wing.  The  lower- lip  ia  very  long  and 
shaped  like  a  ladle,  the  end  terminating  "with  two  incurved  hooks. 
When  the  anima!  is  at  rest  this  elongation  of  the  lip  is  folded  up  and 
concealed  beneath  the  under  jaw  until  some  luckless  insect  comes  within 
striking  distance  when  out  slips  this  trap-like  apparatus  (against  which 
its  victim  has  made  no  provision)  and  secures  the  booty. 

With  regard  to  their  manner  of  breathing,  Duncan  in  his  work  on 
the  *'  Transformations  of  Insects*'  says  :  "  The  larvae  and  nymphs 
"  although  living  under  water  and  must  respire,  have  no*  branched  or 
**  external  organs  by  which  they  can-  breathe.  Their  method  of  respi- 
•*  ration  is  unique  ;  they  breathe  with  their  iyitestines.  The  large 
"  intestine  is  covered  with  numerous  tracheae,  and  when  the  animal 
"  wishes  to  breathe,  it  op^ns  the  orifice  of  the  intestine  and  admits  a 
"  quantity  ot  water.  This  of  course  contains  air  mechanically 
"  puspended  which  is  taken  up  by  the  tracheae  just  mentioned."  In 
expelling  the  water  thus  taken  into  the  intestine  it  is  sent  out  with 
considerable  force  which  propels  the  animal  forward  with  a  jerk  several 
times  the  length  of  its  own  body,  and  by  this  means  it  keeps  out  of  the 
way  of  its  enemies. 

Dragon-flies  always  attract,  moi*e  or  less,  the  attention  of  every- 
one, and  often  excite  curiosity  in  many  who  take  but  little  notice  of 
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insects  generally.  Some  people  notice  tbem  ia  order  to  avoid  them  oa 
account  of  the  mistaken  impression  which  seems  to  prevail  as  to  the 
poisonous  effect  of  their  sting,  or  on  account  of  the  childish  tradition  as 
to  their  habit  of  sewing  up  the  eyes  and  then  stinging  their  victim  to 
death  ;  while  others  admire  them~  for  their  beautiful  colours,  slender 
forms  and  graceful  motions.  They  ai-e  known  by  various  names  an<l 
epithets,  such  as  :— DevilV  darning  needles,  Mosquito  Hawks,  Horse- 
stingers,  and  some  others  in  English.  The  Germans  call  them  Wassrr- 
jung-fern,  or  Virgins  of  the  water.  The  Indians  know  them  by  the 
name  of  Kow-ne-she,  or  Duch-kow-ne-she,  and  the  French  are  pleased 
to  style  them  Damoiselles.  This  last  does  not  seem  so  appropriate 
as  some  of  the  other  appellations,  as  the  point  in  which  any  of  these 
creatures  resembles  a  lady  is  not  clearly  defined — unless  it  is  in  their 
slender  waists.  I  know  that  somo  of  the  large  ants  are  also  called 
Damoiselles  by  the  French,  and  their  delicate  forms  rather  suggest  the 
name ;  but  with  all  their  admiration  for  the  beauty  and  modesty  of 
women,  I  agi*ee  with  Duncan  when  he  says  : — "  No  Frenchman  would 
"  think  of  comparing  a  dragon-fly  to  a  lady  if  the  nature  of  this  animal 
*'  was  known.'* 

Avoided  and  despised  as  the  dragon-flies  are  by  many,  I  need 
scarcely  say  in  conclusion  that  they  are  the  most  harmless  things  in 
CL*eation — utterly  incapable  of  injuring  man  or  beast,  but  on  the  con- 
trary, are  highly  beneficial  in  every  form  and  in  every  stage  of  their  life. 

It  is  much  to  be  regretted  that  the  minds  of  childi*en  are  often 
wrongly  impressed  by  the  telling  of  fabulous  tales,  and  otherwise, 
regarding  many  objects  of  nature,  which  proves  a  stumbling  block  in 
the  way  of  truth  and  science  in  after  years. 

If  children  were  taken  to  the  fields  and  to  the  woods  at  the  earliest 
possible  time,  when  the  young  mind  is  blank,  so  to  speak,  and  susceptible 
of  every  impression,  whether  for  right  or  wrong,  and  taught  to  ofeerve 
and  love  the  surrounding  objects  of  n.iture ;  to  avoid  these  things  which 
ought  to  be  avoided,  but  at  the  same  time  to  admire  and  respect  them  ; 
to  know  that  a  portion  of  the  economy  of  the  universe  is  laid  out  for 
each  and  every  creature,  and  in  order  that  its  appointed  task  may  be 
fulfilled  with  the  greatest  ease,  each  one  is  given  the  form  and  features 
peculiar  to  itself  and  most  adapted  to  its  calling ;  that  the  innumerable 
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works  of  creation  all  barnunizs  together  for  the  one  good  pur^wae  of 
humanity,  and  that  tnerefore  everything  employed  by  nature,  from  the 
smallest  to  the  greatest,  irrespeotive  of  its  appearance  or  the  duties  it 
has  to  perform,  is  worthy  of  man's  greatest  respect,  his  study  and  bis 
intellect.  By  pursuing  such  a  course  in  the  early  education  of  our 
children,  we  would  be  doing  as  much,  I  think,  for  the  advancement  of 
the  natural  sciences  as  wo  could  otherwise  hope  to  do. 


REPORT  OF  THE  GEOLOGICAL  BRANCH. 


Palaeontology  and  Stratigraphy. 


To  the  Council  of  the  Ottawa  Field  Naturalists'    Club. 

The  undersigned  Leaders  of  the  Geological  Branch  have  much 
pleasure  in  presenting  you  with  their  report,  (on  palaeontology  and 
stmtigraphy)  and  beg  le^ve  to  state  that  as  years  go  by  thera  is  a 
marked  increase  in  the  interest  taken  in  geological  work  about  Ottawa 
— a  field  so  rich  and  varied  for  the  lovers  of  that  attractive  science. 

During  the  season  that  is  just  passed,  the  leaders  appointed  by 
your  council  have  availed  themselves  of  every  opportunity  possible  to 
further  the  ends  which  the  club  has  in  view,  and  have  performed  the 
duties  entrusted  to  them  with  the  utmost  diligence.  As  many  sub- 
excursions  as  practicable  were  held,  especially  in  the  latter  part  of  the 
season,  and  in  various  directions  about  the  city,  so  that  quite  a  number 
of  new  facts  were  gatherel  and  most  of  the  formations  exposed  in  the 
neighbourhood  visited.  No  less  than  fourteen  excursiom  and  sub- 
excursions  were  held,  and  the  attendance  at  these  far  surpassed  that  of 
any  previous  season  in  the  history  of  the  club. 

As  in  former  reports  of  this  nature  it  is  deemed  advisable  to 
classify  the  results  obtained  under  the  respective  formations  to  which 
they  belong,  so  that  should  a  general  report  or  synopsis  of  the  geology 
of  Ottawa  ever  be  compiled,  the  material  at  the  disposal  of  the  writer 
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will  be  ia  a  more  accessible  and  systeraatic  form  than  it  would  other- 
wise be. 

Whilst,  during  the  past  season,  older  formations  than  the  Chazy 
have  been  visited,  it  is  not  deemed  expedient  as  yet  to  publish  the 
notes  recorded,  hence  this  report  will  begin  with  the 

Chazy  Formatiox. — This  Cam bro-Silunan  or  Ordovician  formation  ^ 
so  extensively  developed  in  the  Ottawa  Valley,  and  from  which  only 
a  very  limited  number  of  organic  forms  have  as  yet  been  obtained,  will 
in  any  careful  and  attentive  examination  of  the  various  series  of  sti*ata 
which  comprise  its  measures  amply  repay  the  observer.  In  the  report 
for  1883-84  reference  is  made  to  the  lower  measures  of  this  formation, 
which  were  observed  on  the  occasion  of  the  Club's  excursion  to  Lake 
Deschenes.  The  exposures  referred  to  along  tho  north  shore  of  the 
Ottawa  River  at  that  place,  and  between  it  and  the  railway  track, 
were  pointed  out  as  being  almost  destitute  of  fossils,  that  the  only 
fossiliferous  rocks  observed  consisted. of  a  band  of  ferruginous  and  rusty 
weathering  sandstone,  two  or  three  inches  in  thickness — some  four  feet 
above  lew  water  mark.  From  this  a  number  of  characteristic  fossils 
of  the  Chazy  formation  had  been  collected.  (Trans.  O.F.N.C.,  vol.  I, 
No.  4,  p.  64.) 

During  the  past  season,  Mr.  W.  E.  T.  Sowter  has  traced  this 
same  band  in  its  westerly  extension  to  the  town  of  Aylmer,  four  miles 
from  Deschenefi  Village,  whilst  the  occurrence  of  the  same  band  between 
these  two  localities  has  also  been  ascertained  by  the  sime  gentleman. 
At  the  wharf  in  Aylmer  this  chai-acteristic  band  may  be  seen  about  a 
foot  and  ahalf  above  the  lake  level. 

This  afibrdsy- therefore,  a  good  criteiion  from  which  to  ascertain 
the  precise  horizon  of  the  measures  at  Aylmer  and  wheiever  its  occur- 
rence may  be  signalled.  A  brachiopod — Orlhis  imperator,  Billings — 
is  the  most  abundant  and  most  easily  recognised  form,  so  that  on 
account  of  its  prevalence  this  band  will  in  future  be  referred  to  as 
marking  the  zone  of  Orthis  impei-ator. 

There  is  a  small  RhjpiclwneUa  associated  with  the  above  species.  It  has 
few  plications  or  costje  but  they  are  comparatively  large  and  angular,  much 
like  /?.  orientalis,  Billing.),  described  from  the  Mingan  Islands.  The 
forms  under  consideration  agree  very  well   with  HalFs  description  and 
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figures  RhynchoneUa  plom,  or  as  he  called  it:  Atrt/pa plena.  These 
fossils  along  with  other  species  are  obtained  as  casts  of  the  interior  of 
the  shell,  &c.,  and  are  imbedded  in  and  composed  of  a  coarse  matrix, 
consisting  of  rounded  grains  of  quartz  cemented  together  by  a  calcareous 
mass  of  a  light  gray  colour.  This  band  hjis,  no  doubt,  a  much  greater 
geographical  distribution  than  has  as  yet  been  assigned  to  it,  for  south, 
west  and  north  of  the  wharf  the  same  measures  are  seen  along  the 
Ottawa,  on  both  sides  of  the  river  almost  up  to  the  Chats  Falls.  This 
discovery  of  Mr.  Sowter's  is  interesting  and  throws  additional  light 
on  the  lower  measures  of  the  Chazy  formation,  any  of  which  is  most 
welcome.  / 

At  Britannia,  opposite  Deschenes,  on  the  Ontario  side  of  tin 
Ottawa  River,  the  club  held  one  of  its  regular  monthly  excursions  on 
the  19th  of  September  last.  There  the  same  formation  is  again  seen 
to  crop  out  between  the  track  (C.P.R.)  and  the  river  and  the  lake 
shore,  as  also  south  of  the  track,  between  it  and  the  Richmond  Road. 
A  numbsr  of  sections  were  taken,  and  the  calcareous  natui-e  of  many 
strata  noted,  hut  little  was  found  in  the  way  of  fosnis  until  late  in 
the  day. 

From  the  thin  bedded  renaoeous  beJs  of  the  Chazy  formation 
here  (lower  series)  we  are  i)lea8ed  to  record  the  discovery  of  beautiful 
?jcolithoid  markings.^  It  was  Misi  Wymlham  who  had  the  honour  of 
discovering  the  same,  and  in  great  abundance,  in  a  field  a  few  hundred 
yards  to  the  south  west  of  the  pi*esent  station  or  railway  crossing. 
The  question  arose  as  to  whetlier  or  not  the  presence  of  this  ScoliUitts 
did  not  indicate  that  these  rocks  were  of  the  Potsdam  formation. 
Against  this  view  was  the  fact,  brought  up  by  one  of  the  leaders,  that 
similar  markings  of  annelids  (?)  doubtfully  referable  to  S,  Canadensis, 
Billings,  but  diflicult  to  differentiate,  had  been  found  by  him  in  ex- 
posures of  the  Chazy  at  Hog's  Back,  Nepean,  between  the  zone  of 
Lingula  Belli  and  the  *'  Leperditia  band  "  higher  up  in  the  section. 
Then  the  fact  that  there  is  no  evidence  whatever  of  a  fault  or  dislocation 
occurring  here  between  Britannia  and  Deschenes,  coupled  with  the 
horizontality  of  the  measures  throughout,  makes  it  clear  that  the 
Chazy  of  Daschenes  occurs  also  at  Britunnia,  Thus,  from  the  palseon> 
tologic  as  well  as  from  thestatii^iaphicargument  the  evidence  is  entirely 
for  the  Ohnzv  forinHtion. 
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These  peculiar  i^emains  of  organisms  —worm-like  burrows — refer- 
able to  Haldeman's  genus  Scolithus  occur  in  gp*eat  abundance  and  differ 
in  respect  but  little  fi*om  Billing's  *S'.  Canadensis.  On  the  whole  the 
burrows  might  bo  described  as  much  less  flex uous,  less  wide,  rather 
crowded  and  straightened  than  those  of  *S'.  Canadensis,  but  scarcely 
can  it  be  recognised  as  a  new  species,  so  great  is  the  range  of  variation 
in  the  specimens  examined. 

Chart*  and's  Island  in  Lake  Desohenes — the  property  of  Mr.  C.  M. 
Church — was  noticed  by  Mr.  Sowter  to  consist  of  limestones  which 
for  the  most  part  exhibit  the  peculiar  concentric  patches  i^esembling 
Stromatocerium  of  Hall,  and  is  therefore  of  Chazy  ago. 

Black  River  Formation.  This  formation  which  immediately 
and  conformably  overlies  the  Chazy  formation  has  been  further  noticed 
by  Mr.  Sowter  to  be  developed  on  the  property  of  Mr,  Neil  about  one 
mile  north  of  the  town  of  Aylmer,  at  which  place  the  typical  coral 
Tetradium  fibratum,  Saflord,  was  collected  by  him  during  the  past 
season, 'and  indicates  with  great  exactness  that  the  rocks  from  .which 
•it  came  belong  to  this  formation.  A  sub  excursion  of  the  club  was 
held  at  the  Petite  Chaudi^re,  on  the  Ottawa  Eiver,  a  favourite  resort 
of  the  late  Mr.  E.  Billings,  and  amongst  the  characteristic  fossils  of  that 
formation  which  wore  collected  and  noted,  on  that  day  Mr.  Whiteaves 
obtained  a  Cyrtoceras,  probably  the  (7.  reyulare  of  Billings. 

Trenton  Formation. — In  this  formation  some  interesting  and 
new  facts  have  to  be  placed  on  record.  At  the  sub-excursion  held 
Saturday,  October  24th,  in  the  vicinity  of  McKay's  ]ky,  where  the 
members  present  had  an  oportunity  of  examining  a  geological  fault  and 
upturned  strata,  no  less  than  twenty-six  species  of  fossils  were  col- 
lected. Pix)f.  Macoun  obtained  a  fine  rolled  up  example  of  Calymene 
senaria,  Conrad.  Mr.  Ami  collected  in  addition  to  other  interesting 
forms  two  glabellas  of  Bemopleurides  Canadensis,  Billings.  This  species 
described  by  Mr.  Billings  in  his  **  PalceozDic  Fossils,"  vol.  I,  p.  182, 
fi*om  the  Chazy  formation  in  the  front  concession  of  Che  township  of 
Clarence,  on  the  Ottawa  River,  had  never  before  been  found  in  strata 
so  high  up  in  the  series.  This  together  whh.Remojyleurides  striatidus, 
Walcott,  were  the  only  two  8])ecie3  of  that  genus  known  so  high  up 
and  both  of  the  Trenton  formation.      Associated  with  ibis   addition  to 
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our  list  of  Trenton  forms  were  found  numerous  specimens  of  Deyrichin, 
Pholidops  and  also  Orthis  inscidpta,  0,  pectineUa  and  0.  occidentalis, 
RhyncJioneUm  recurviroatra,  Hall,  oftimes  referred  to  as  a  Zygospira,  but 
i-ecently  placed  under  the  new  genus  Anazyga  of  the  late  lamented  T^r. 
Davidson,  was  found  in  very  great  abundance.  Dahnanites  Behryx  of 
Billings  was  also  found  here. 

The  form  referred  to  by  Mr.  Ami  in  his  *'  List  of  the  Cambro- 
Silurian  fossils  of  Ottawa,  etc.,"  1884,  as  Tetradiuni  reachii,  var  Cana- 
dense,  Foord,  with  a  query  (?)  has  since  been  thoroughly  worked  up 
and  examined  with  great  accuracy  by  Prof.  W.  B.  D wight  of  Vassar 
College,  Ponghkeepsie,  N.  Y.  In  the  course  of  this  very  interesting 
study,  Mr.  Ami  had  ample  opportunity  for  nearly  two  years  (since  the 
spring  of  1883)  of  seeing  the  whole  process  of  elucidation,  as  it  was 
developed  in  that  well  defined  and  eminently  interesting  organism. 
Affiiir  careful  examination  it  was  definitely  ascertained  that  the  species 
in  question  was  unmistakably  that  which  Mr.  E.  Billings  had  described 
as  Stroma(opora  compacta  (Pal.  Foss.  Vol.  I,  p.  55)  and  the  same 
which  Sir  William  Dawson  very  appropriately  placed  provisionally  in 
the  genus  Choetetes.  Duting  his  visit  to  Europe  last  fall,  Mr.  Ami  made 
it  a  point  to  consult  Dr.  Dybowski's  work  on  "  Die  CliceUtiJen"  etc., 
where  that  Russian  author  had  described  a  iorra,' Solenopara  spongioides 
of  undoubted  affinity  and  intimate  likeness  to  Billings'  Stromatopora 
compacta.  They  were,  no  doubt,  both  referable  to  one  species  and  one 
specific  designation.  It  was  then  a  question  whi»^h  had  the  priority, 
Billings*,  Dybowski's,  Nicholson  and  Etheridge's  or  Mr.  Foord's.  Mr. 
Billings'  name  was  prior  by  several  years,  and  therefore  his  specific 
reference  will  stand  whilst  the  others  fall  to  the  ground.  The  genus 
Solenoporay  however,  which  Dr.  Dybowski  had  at  the  same  time  created 
to  receive  his  species  S,  spongioides  will  certainly  stand  and  be  accepted 
as  the  I'ecognised  genus  to  which  Billings'  species  must  be  referred. 
This  form  then  will  be  known  as  Solenopora  compacta,  Billings.  The 
greatest  difficulty  which  had  arisen  was  regarding  the  existence  o* 
tabulae  proper.  Some  authore  found  the  tabulje  to  be  absent  altogether 
(Dybowski  and  Foord),  others  very  numerous  (Dawson,  Nicholson  and 
Ethei'idge),  but  to  Dr.  W.  B.  Dwight  is  certainly  due  the  ci-edit  of  dis- 
covering them  in  the  winter  of  1884-5  in  esj)ecially  fine  and  well  pre- 
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pared  sections,  some  of  which  that  gentleman  very  kindly  presented  to 
Mr.  Ami, 

Several  sub-excuraions  were  hehl  at  which  the  Trenton  formation 
was  examined,  and  at  one  of  these,  the  excavations  being  carried  on 
beside  the  Water  Works  office,  a  fine  specimen  of  Fhurocyatitea  filitextii8y 
Billings,  was  obtained,  and  close  to. it  a  species  of  Cyclocystcides, 

Utica  Formation. — Early  in  the  spiing  (1885)  Mr.  Ami  had 
an  opportunity  of  visiting  the  exposures  of  this  formation  in  company 
with  Prof.  C.  D.  WaJcott,  Palaeontologist  to  the  Geological  Survey  of 
the  United  States,  whose  writings  on  the  **  tltica  "  are  eo  well  known 
that  mere  mention  is  necessary  to  associate  the  two.  On  this  occasion, 
as  usual,  a  large  number  of  forms  were  found,  so  that  Prof.  Walcott 
was  enabled  to  examine  a  number  of  species  regarding  which  it  was  desir- 
able to  obtain  his  opinion.  For  instance,  the  graptolite  described  by 
himself  under  the  name  of  Graptolithua  amiectmia — a  form  most  probably 
referable  to  the  genus  Lepiograptus — was  collected  and  recognised  by 
him.  The  brachiopod  at  times  referred  to  Orthis  testudinaria,  Dalman, 
and  again  to  some  other  species,  proved  to  be  Zygospira  modesta,  Say. 

A  Pholidops  was  also  collected  Inre,  and  numerous  specimens  of 
Triarthrus  spinosus,  Billings,  with  three  spines  on  the  posterior  thoracic 
segments,  together  with  T,  Becki,  Greene,  adult  and  young,  and  other 
species. 

Siphonotreta  Scotica,  Davidson,  is  a  form  which  was  described  by  Mr. 
Whit«aves  as  occurring  in  this  formation,  but  nothing  fui  ther  was  known 
than  that  the  specimens  had  been  collected  from  rocks  of  supposed  Utica 
age  about  the  property  of  Mr.  J.  W.  H.  Watts,  loose,  or  from  some 
excavation  in  the  neighbourhood.  Having  ascertained  the  association  of 
species  and  the  lithological  character  of  the  rock  in  which  the  species 
was  found,  Mr.  Ami  proceeded  in  company  with  Mr.  Fi-ed  Hayter,  an 
active  worker  in  geology,  to  the  Gloucester  side  of  the  Little  Rapids, 
near  the  rifle  range,  on  the  Rideau  river,  as  the  rocks  of  that  locality 
bore  a  strong  resemblance  to  those  holding  the  Siphonotreta  collected  up 
to  date.  The  first  band  examined  was  that  holding  the  Contdaria  in 
abundance ;  a  bed  of  impure  limestone  teeming  with  remains  of  this 
pteropod  and  brachiopods  belonging  to  the  genera  Zygospira,  Ortliis 
and  Loptena.     Discina   Pclopea   was   also   found  here,  but  no  trace  of 
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Siphonotreta  Scot  tea  was  seen  in  tliU  bed,  which  averages  about  an  inch 
in  thickness.  The  bed  iromediatelv  nnderlying  this  ban  1 — the  zone  of 
Conularia  TreritoneTuns,  Hall — was  then  examined,  and  it  was  not  long 
Ijefore  several  fine  individoalft  wei-e  found  of  the  forui  referred  to  Dr. 
Davidson's  8|>ecies.  This  bed  i^  some  twehe  inches  in  thickness,  and 
consists  of  a  dark,  somewhat  bituminous  impure  limestone,  holding 
Siphonotrtta  Scolica,  Davidson  ;  Liugida  elongaia.  Hall ;  Aiaphus  Can- 
adensis, Chapman  ;  dUymene  senoria,  Conrad  ;  Leptcena  stricea,  Sow- 
erbj,  etc. 

As  will  be  seen  by  comparing  the  lists  of  fosdils  already  pnblislied 
by  the  club,  Lingvla  elongata  and  Discina  Felopea,  are  both  forms  new  to 
the  Utica  formation,  and  to  the  lower  portion  or  oldest  measures 
the  same. 

Post-Tertiarv. — Owing  to  the  activity  on  the  part  ot  our  worthy 
City  Engineer,  Mr.  Robert  Sartees,  C.  £.,  and  our  civic  authorities,  in 
carrying  on  extensive  sewage  and  other  works,  the  student  of  Geology 
has  had  a  great  many  openings  and  sections  exposed  in  the  Post  Terti- 
ary strata  of  Ottawa.  On  Rideau  and  Cumberland  streets  interesting 
sections  were  obtained  in  some  i)laces  to  a  depth  of  sixteen  feet.  The 
following  is  one  of  the  sections  taken  on  Cumberland  street,  corner 
Daly  avenue  : — 

No.   1 .  Light  yellow   sand 2  ft.  0  in. 

2.  Small  rounded  pebbles  and  sand 0        4 

3.  Yellowish  grey  sand 10        0 

4.  Bluish  grey  sands  (fossiliferous) 2        0 

5.  Stiff  blue  clay  '^  2  to  3        0 


16  ft.  4  in. 

17  ft.  4  in. 


In  No8.  1,  2  and  3  no  fossils  were  found,  but   in  4  and  5  the  fol- 
lowing species  occuri'ed : — 

I  (a)  Notica  affinis,    Gmelin. 
In  No.  1 \{^)  Saxicava  rugosa,  Linnseus. 

(  (c)  Portlandia  arctica,  Gray. 

J    ^     ^  (  (a)  Saxicava  rugosa,  linnseus. 

\  (b)  Portlandia  arciica,  Gray. 
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These  shells  are  all  of  marine  origin,  and  belong  to  the  two  classes 
of  Gasteropoda  and  Lamellibranchiata.  They  belong  to  species  still 
existing  in  our  Canadian  waters,  in  the  Gulf  of  St.  Lawrence,  along  the 
Atlantic  coast,  also  in  Greenland  and  Norway,  and  in  other  parts  of 
the  world.  One  of  them,  Saxicava  rugosa,  L.^  is  even  found  on  the 
Pacific  slope,  both  living  and  fossil  (Dr.G.  M.  Dawson).  Macoma  cal- 
cariay  Chemnitz,  was  also  found  in  the  Cnmberland-street  excavation  in 
stratum  No.  5,  at  a  subsequent  time.  This  species  and  Notica  afinis, 
Gmelin,  are  new  to  the  list  of  Post  Tertiary  forms  published  by  the 
dub  (1884). 

In  conclusion,  the  Leaders  l>eg  leave  to  solicit  the  co-operation  of  as 
many  of  the  members  interested  in  geology  as  possible  in  collecting  the 
material  necessary  to  frame  up  a  systematic  work  on  the  Geology  of 
Ottawa.  It  may  take  years  and  years  of  labour ;  every  little  helps 
Facts  are  what  we  need  at  present,  and  when  a  good  topographical  map 
of  the  district  has  been  published,  it  will  be  easier  to  lay  down  the  geo- 
logical boundaries  than  at  present. 

The  increased  attendance  at  the  svtb-excursions  is  very  encouraging 
and  most  gratifying  to  the  leaders,  and  they  sincerely  hope  that  the 
manifest  interest  taken  in  geological  matters  during  the^ast  season  will 

be  kept  up  in  years  to  come. 

HENRY  M.  AMI, 

W.  E.   T.  SOVVTER, 

Leaders, 
29th  January,  18S6. 
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REPORT  OF  THE  CONCHOLOGICAL  BRANCH. 


To  the  Council  of  the  Otlawo  Field  Naturalists  Club  : 

In  presenting  the  report  of  the  Conchological  Branch,  we  have  to 
say,  with  regret,  that  but  little  woik  has  been  done  in  this  department 
during  the  past  year.  The  absence  from  Ottawa,  during  the  greater 
.  part  of  the  summer,  of  one  of  the  leaders  of  this  branch,  and  the  busi- 
ness engagements  of  the  other,  may  lead  you  to  regard  with  indulgence 
our  seeming  neglect  of  duty.  We  have  not,  however,  been  altogether 
remiss  in  fulfilling  our  obligations.  To  act  in  concert  with  other  mem- 
bers of  the  Club  wis,  in  many  cases,  impracticable ;  but  whenever  the 
occasion  presented  itself  for  individual  work,  it  was  eagerly  made  use  of. 
On  the  17th  May,  near  the  High  Rock  Apatite  Mines,  on  the 
River  Lievre,  a  variety  of  the  common  white  lipped  snail,  Mesodon  albo- 
(abns  var.  dentaia,  was  found  which  is  of  considerable  interest,  as  throw- 
ing light  on  an  anomolous  and  hitherto  unsatisfactorily  explained  record 
of  "  Helix  exoleta  Binney,"  from  the  valley  of  the  neighboring  river, 
the  Ronge  (D*Urban,  Can.  Nat.  &  Geo!.,  1860,  p.  81).  In  a  paper 
I'ead  before  the  club  on  the  7th  February,  1885,  this  record  was  doubted, 
and  it  was  suggested,  as  the  only  explanation  which  seemed  possible, 
that  D'Urban's  shell  was  really  J/.  Dentiferus,  Quite  recently  it  was 
noticed  by  one  of  the  leaders  of  this  branch  that  Mr.  Whiteaves  had 
expressed  the  same  doubt  and  made  the  same  suggestion  in  the  Canadian 
Naturalist  for  1863.  No  toothed  mesodons  but  sa't^ii  and  denti/erua 
were  known  to  occur  in  eastern  Canada ;  and  as  J/,  sat/ii  was  enumer- 
ated in  the  list  of  shells  collected  in  the  Rouge  valley,  M,  dentiferus 
seemed  the  only  shell  which  could  have  been  taken  for  If.  exoUtus. 
There  remained,  however,  the  difficulty  of  explaining  how  Mr.  Binney, 
who  identified  D*Urban*s  shells,  could  confound  species  which  differ  so 
widely  as  M,  exoletus  and  M,  dentiferus.  But  the  dentate  variety  of 
J/,  albolabris  might  readily  be  taken  for  M,  exoletus.  The  occurrence 
of  this  well  marked  variety  at  the  High  Rock  Mines  thus  clears  up  a 
doubtful  though,  perhaps,  not  very  important,  point  in  Canadian 
Natural  History. 

It  is  of  interest  from  another  point  of  view,  as  it  extends  the  range 
of  the  var.  dentata  very  materially.     It  occurs  in  Michigan,  from  which 
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fine  specimens  are  now  in  the  possession  of  one  of  the  leaders  of  this 
branch.  Dr.  Binney  writes  that  he  is  unaware  of  it  being  found  east 
of  the  Alleghany  Mountains  of  Pennsylvania.  Among  hundi^eds  of 
specimens  of  if.  albolabris  collected  in  tlie  vicinity  of  this  city  and  of 
Toronto,  not  a  toothed  shell  has  been  noticed.  If  by  "  Mesodon  albola- 
bris  var.  dentifera,  Binney/*  recoi-ded  in  Trans.  No.  5,  p.  81,  from  the 
marl  beds  at  Hemlock  Lake,  is  meant  var.  dentata,  then  this  variety 
was  not  long  since  to  be  found  near  Ottawa,  ?is  the  shell  marl  is  entirely 
fluviatile  in  its  origin,  and  all  land  shells  found  in  it  are  recent, 

A  second  addition  to  the  lists  previously  published  has  been  made 
in  the  rare  and  beautiful  Sphaerium  rosciceum,  Prime.  This  was  found 
oil  the  muddy  shores  of  the  easteni  end  of  ]McGoey*s  Lake,  in  the  Laur- 
en tides,  near  Chelsea.  Had  time  permitted  a  great  many  specimens 
might  be  obtained  from  this  most  fruitful  collecting  ground.  Large 
And  fine  examples  of  SpJuterium  sulcatum  were  also  found  in  the  same 
locality,  which  affords,  in  addition,  the  beautiful  Phyaa  Lordi  and  Lini- 
ncea  megasoma. 

On  the  Club  excursion  to  Britannia  a  number  of  shells  were  col- 
leoted,  but,  so  far  as  we  are  aware,  they  do  not  call  for  any  particular 
observa  tions. 

F.  K.  LATCHFORI), 

P.  S.  POIRIER, 

Leaders. 
4th  March,  1886. 


/ 
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REPORT  OF   THE  ENTOMOLOGICAL   BRANCH. 


To  the  Council  of  the  Ottawa  Field  Naturalists*  Club : 

During  ths  past  season  considerable  activity  has  been  displayed  by 
ihe  members  of  the  club  connected  with  this  branch. 

Owing  to  the  character  of  the  weather,  during  the  summer  months, 
being  exceptionally  cold  and  wet,  insects,  generally,  were  less  abundant 
than  in  the  two  preceding  years.  However,  not  a  few  rare  species- 
were  captured,  and  many  additions  weie  made  to  the  lists  in  the^ 
different  orders.  Some  of  these  prizes,  it  may  be  added,  were  captured 
by  collectors  who  had  only  taken  up  the  study  of  entomology  last 
spring.  It  is  thus  shown  that  valuable  results  may  attend  even  the 
earliest  efforts  of  any  student.  We  are  glad  to  welcome,  as  having 
atUuhdd  themselves  to  this  branch,  some  of  the  younger  members  of 
the  club,  and  we  trust  that  they  will  continue  to  prosecute  the  study  of 
our  local  iusects  with  the  same  energy  as  has  been  displayed  by  theni^ 
this  year. 

The  sub-excursions,  which  have  been  so  successful  this  season,  were- 
well  attended  and  afforded  frequent  opportunities  for  the  entomologists^ 
to  meet  each  other,  and  mutually  profit  by  the  exchange  of  ideas  and 
comparison*  of  observations.  At  these  excursions  also  several  of  the 
best  captures  of  the  year  were  secured. 

Attention  must  be  drawn  to  a  few  items  of  general  interest  to  thi* 
branch.  Of  great  importance  to  Canadian  naturalists  is  the  fact  that  the 
Abb4  Provancher,  one  of  the  corresponding  m<*mbera  of  the  club,  has 
been  able  to  resume  the  publication  of  his  useful  magazine,  Le  Natura- 
liste  Canadierty  which  has  appeared  in  an  enlarged  form,  and  of  which 
several  parts  have  already  been  issued.  Of  special  interest  to  the 
members  of  this  branch  is  the  recent  purchase  by  the  Government  of 
the  magnificent  entomological  collection  of  Captain  Geddes,  of  Toronto^ 
This  is  now  being  arranged  for  exhibition  in  the  museum  of  the  Geolo- 
gical and  Natural  History  Survey,  where  the  cabinets  will  soon  be 
available  for  examination  and  reference. 

The  adoption  of  the  electric  light,  as  a  means  of  illuminating  the 
city,   has   been   attended    with   interesting   results   to   entomologists. 


Digitized  by  VjOOQIC 


353 

Several  8i)ecie8,  lutlierto  considered  rare,  have  been  collected  at  these 
lights,  to  which  insects  of  all  kinds  ai^  attracted  in  large  nnmbers. 

Hymenoptera. — Large  collections  were  made  in  this  order  during 
the  season,  and  so  many  species  have  now  been  secured  that  the  publi- 
cation of  a  local  list  will  soon  be  advisable ;  this,  however,  cannot 
be  accomplished  until  a  number  of  species  collected  in  this  locality  by 
Mr.  Harrington  and  Mr.  Guignard,  which  are  enti.ely  new  to  science, 
have  been  described.  These  are  now,  with  this  object,  in  the  hands  of 
the  Abbe  Provancher,  an  eminent  authority,  who  has  already  com- 
menced the  publication  of  additions  to  the  Canadian  list.  Particular 
attention  may  be  drawn  to  a  few  species.  A  curious  representative  of 
the  ant  ^mily  belonging  to  the  genus  amblyopone,  hitherto  unknown 
in  America  and  only  recorded  from  tropical  regions,  is  represented,  by 
two  specimens  ia  the  collection  of  Mr.  Harrington.  Mr.  Guignard  has 
been  fortunate  enough  to  collect  specimens  of  a  bee  for  which  even  a  • 
new  genus  must  be  created,  and  this  step  has  also  been  found  necessary 
for  some  other  of  the  new  species. 

Lepidoptera. — In  this  attractive  order  a  considerable  amount  of 
work  has  been  done,  both  in  collecting  and  in  breeding  from  the  egg.  It 
will  be  seen  by  the  programme  that  a  paper  on  the  Diurnal  Lepidoptera 
is  to  be  read  later  in  the  winter,  in  which  all  items  of  interest  regard- 
ing these  forms  will  be  recorded.  Butterflies  and  moths  of  all  kinds 
were  remarkably  scarce  during  the  whole  summer,  with  the  sole  excep- 
tion of  Danaia  Archipi)ii8j  or  **  Milk- weed  Butterfly,"  which  seemed  to 
take  the  place  in  numbers  of  Pi/rameis  Cardui,  "The  Thistle  Butterfly," 
or  "Painted  Lady,"  which  swarmed  the  year  before,  when,  strangely 
enough,  the  Milk-weed  Butterfly  was  very  scarce.  One  of  the  most 
interesting  observations  made  in  this  order  during  the  season  was  an 
attack  on  the  maples,  and  subsequently  on  the  beech  ti^ees,  in  Beech- 
wood,  by  the  caterpillai-s  of  the  small  moth,  Incurvaria  acerifoliella, 
the  "  Maple  leaf  cutter."  The  larva  forms  for  itself  a  flat  caso,  in 
which  it  lives,  of  oval  pieceg  cut  from  the  maple  leaves  upon  which  it 
feeds.  The  trees  for  a  space  of  several  acres  were  severely  attacked 
and  the  foliage  had  the  appearance  of  having  been  blighted  and  turned 
brown.  The  case-bearing  larvse  were  to  be  seen  in  myriads  in  every 
direction,  on  the  leaves,  on  the  ground  and  on  the  stems  of  trees.     The 
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moth  from  thid  species  does  Dot  emerge  until  the  following  June, 
so  that  any  one  desiring  to  secure  specimens  will  probably  have  no  diffi- 
culty in  doing  so  next  year  by  visiting  Beech  wood  in  that  month. 

DiPTERA. — The  study  of  this  order  in  Canada  is  still  exceedingly 
difficulty  owing  to  the  lack  of  works  dealing  with  the  classification  and 
identification  of  species.  This,  however,  will  be  gradually  i*emedied,  as 
several  American  entomologists  are  engaged  in  the  work,  and  articles 
are  appearing  from  time  to  time  on  various  groups.  Specimens  have 
been  taken  by  several  of  our  collectors,  and  the  species  in  their  posses- 
sion are  now  fairly  numerous,  although  but  few  of  thera  have  been,  as 
yet,  identified. 

CoLEOPTERA. — Although  this  order  has  been  well  investigated  in 
past  years,  it  has  been  found  possible  to  add  quite  a  number  of  species 
to  the  extensive  lists  already  existing,  while  additional  specimens  of 
some  of  the  rarer  species  have  been  captured.  Among  these  may  be 
noticed  Xyloryctes  satyrus,  a  very  large  beetle  belonging  to  the  Scai^- 
bteidse,  of  which  a  fine  specimen  was  tnken  by  Miss  J.  Grant,  at  a  sub- 
excursion  to  Beecliwood  in  September.  A  fine  male  of  Pilyobins 
anguinuSf  figured  in  Transactions  No.  1  under  its  synonym  P,  Billingsiij 
was  captured  by  Mr.  Fletcher  in  his  study  one  evening,  it  having  been 
attracted  by  the  lamp.  Poscilinota  cyanipea,  a  beautiful  Buprestian, 
was  captured  at  a  sub-excursion  beyond  Stewarton,  on  a  poplar  stump. 
Ilydrophilua  triangularis ,  one  of  our  largest  water  beetles,  not  before 
captured  by  our  members,  was  received  from  Mr.  A.  L.  Jarvis,  who 
found  it  beneath  an  electric  light.  As  soon  as  the  S|)ecies  which  remain 
to  bo  identified  have  been  determined,  a  supplementary  list  will  be 
piepared  for  publication, 

Hemiptera. — This  order  has  not  ^et  received  much  attention,  but 
as  synoptic  tables  are  now  being  published  in  Entomologies  Americana, 
and  as  Abb^  Provancher  is  publishing  descriptions  of  all  Canadian 
8[)0cies,  it  will  be  possible  for  collectors  to  work  at  it  advantageously. 
The  number  of  species  known  from  this  locality  is,  however,  nearly  100. 

Neuroptera.— Mr.  T.  J.  Maclaughlin  has  made  extensive  col- 
lections in  this  order  and  part  of  his  work  will  be  submitted  to  the 
Club  later,  iu  the  shape  of  a  paper  on  the  dragon-flies  of  this  locality. 

JAMES  FLETCHER, 

T.  J.  MacLAUGHLIN, 

10th  December,  1886.  ^    I.eadera. 
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REPORT  OF  THE  ORNITHOLOGFCAL  BRANCH  FOR  THE 

YEAR  1885-86. 

To  t/ie  Council  of  the  Ottawa  Field- NaturaliHta  Club : 

Although  we  cannot  make  as  brilliant  a  showing  in  the  present 
report  as  we  did  in  that  for  last  year,  yet  much  valuable  work  has  been 
accomplished,  especially  in  the  noting  of  the  times  of  arrival  and  depar- 
ture of  an  increased  number  of  species.  Only  four  new  species  have 
been  added  to  our  local  list,  as  against  nine  added  last  year ;  still  this 
may  be  taken  to  bear  witness  rather  to  the  thoroughness  of  the  work 
during  former  years  than  to  any  lack  of  it  during  the  year  just  past. 
Yet,  there  must,  unquestionably,  remain  a  large  number  of  species  still 
undiscovered,  the  presence  of  which  it  must  be  the  duty  of  local 
Ornithologists  in  coming  seasons  to  detect  and  record. 

The  following  are  the  four  newly  recorded  species  above  referred 
to.  The  numbers  refer  to  the  new  A.  O.  U.  Check  List,  from  which 
the  nomenclature  is  taken  : 

47.  Larus  inarintis.  Gi-eat  Black-*Backed  Gull.  One  individual 
of  this  gull  was  seen  on  May  2nd,  1885,  near  Kettle  Island,  on  the 
Ottawa,  in  company  with  ten  or  twelve  hening  gulls. 

70.  Sterna  hirundo.  Common  Tern.  A  male  bird  of  this  species 
was  shot  near  the  St.  Louis  Dam  on  June  29th,  1885. 

238.  Tringa  nuiritima.  Purple  Sandpiper.  Shot  on  the  bank  of 
the  Rideau  River  on  October  29th,  1885,  by  Mr.  W.  Forbes. 

646.  Jiehnint/iophila  celata.  Orange-Crowned  Warbler.  A  male 
bird  of  this  warbler  was  obtained  near  the  eastern  end  of  the  city  on 
September  27th,  1885,  by  Master  Ted.  White. 

The  following  are  among  the  more  important  ca|:tures  made  during 
the  year : 

60.  Lai*^i8  Philadelphia,  Bonaparte*8  Gull.  Specimens  of  this 
gull  were  obtained  on  June  9th  and  Sei)tember  17th,  1885. 

135.  Anas  strepera,  Gadwall.  A  female  of  this  species,  rare  with 
us,  was  shot  on  the  Ottawa,  from  a  small  flock,  October  29th. 

202.  Nycticoi^ax  nycticorax  nct*viu8.  Black-crowned  Night  Heron. 
A  specimen  obtainod  on  October  2nd. 

239.  Tringa  maciilata.     Pectoi^al  S;uulpii)er.     September  20th. 
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243.  Tnnga  alpina  pacijica.     Eed-backeJ  Sandpi[>er,  October  2ad. 

347.  Archibuteo  lagopus  sancHjoIiannis.     American  Rousjh -legged 
Hawk.     November  .1 2tb. 

463.  FmpidonaxJlavi'aentris.Ye\\oW''he]\ied  Flycatcber.  May  25 tb. 

626.   Vireo  phUadelphicus.     Philadelphia  Vireo.     August  27th. 

629.    Vireo  aolitarius.     Blue-headed  Vireo.     September  13th- 

650.  Dendroica  tigrina.     Cape  May  "Warbler.     June  7th. 

660.  Dendroica  castanea,  Bay-breasled  "Warbler.  These  warblers 
appeared  rather  commoner  than  usual  last  spring. 

671,  Dendroica  vigorsii.     Pine  "Warbler.     August  27th. 

675.  Seiunis  nove-boracensis,     "Water-Thrush.     May  11th. 

726.  Certhia /amiliaris  americana.  Brown  Creei>er.  There  have 
been  two  more  winter  records  of  this  bird,  viz.,  February  18th  and 
December  5th,  1885. 

On  the  2nd  of  May  last  Master  Ted  White  shot  a  very  peculiarly 
marked  Robin.  The  back  was  ash  or  light  gray  and  there  were  light 
gray  markings  on  the  tail,  the  latter  making  the  bird  ap|>ear  as  if  it  bad 
a  dead  leaf  lying  on  its  tail. 

The  present  winter  (1885-86)  has  been  remarkable  for  the  scarcity 
of  winter  birds.  With  the  exception  of  a  number  of  Red  Cross-bills  - 
and  a  few  Groat  Northern  Shrikes,  none  of  our  familiar  winter  visitors 
from  the  North  have  been  noted ;  while  Crows  have  been  unusually 
abundant,  having  been  about  every  day  or  two  since  the  beginning  of 
the  winter.  Tiie  Purple  Finch  (Carpodacus  purpuretm)  is  a  new 
addition  to  the  list  of  our  winter  birds,  one  having  been  shot  on  29th 
December  last.  The  late  Dr.  "Vancourtland,  many  years  ago,  recorded 
the  bird  as  occuning  in  January ;  but  the  record  has  hitherto  been  con- 
sidered by  us  to  be  questionable. 

Spring  birds,  with  the  dates  on  which  they  were  fii-st  seen  in  the 
spring  of  1885  : 

March  8 —  Corvus  ameiHcanuSf  Crow,  bulk  arrived  (a  few,  however, 
were  seen  from  time  to  time  during  the  winter.) 

"  9 — Octoconu  alpestris,  Horned  Lark. 

April  1 — Molothrua  ater,  Cowbird. 

"  2 — Carpodacus  purpureuSf  Purple  Finch.     . 

"  6 — Botaurus  lerUigino8't^8,  American  Bittern. 

"  7 — Aferula  migratoria,  "Rohiu. 
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April  7 — Ardea  herodiaSy  Great  Bine  Heron. 

"  8 — Quiscalus  qt'tscula  cenetis,  Bronzed  Orackle. 

**  9 — Larus  argeutatus  smit/isonianus,  Herring  Gull. 

**  11 — Melospiza /ascicUay  Bong  Simrrow. 

"  11 — Junco  hyemalis,  J wnco, 

^*  11 — Spinus  trist'8,  American  Goldfinch. 

*^  W-r^Poocceiea  gramineuSy  Vesper  Sparrow. 

**  1 1 — Ammodramus  sandwicheiista  Havana,  Savanna  Sparrow, 

"  11 — Zonotrichia  albicolhsy  White-throated  Sparrow, 

**  11 — *J>ta/«a  *ia/i^,  BlueUrd. 

"**  11  — Tachydneta  hkolofy  Tree  Swallows. 

**  11 — Falco  sparveriuSy  American  Sparrow  Hawk. 

**  12 — Agelceus  phoR/iiceuSy  Red-winged  Blackbird. 

"  17 — ScolecopJuigns  carolimtSy  Rusty  Blackbird. 

*'  17 — Saywnis  phoebe,  Th(Bhe, 

*'  17 — Clivicola  ripariuy  Bank  Swallows. 

**  18 — Acciplter  veloxy  Sharp-shinned  Hawk. 

^*  \% ^Acciplter  cooper i.  Cooper's  Hawk. 

**  1 9 — Sturnelta  magnay  Meadow  I>ark. 

**  19 — Turdus  fusiescena,  Wilson's  Thrush. 

*i  19 — Turdua  aonalaschkoi  pallaMiylltrm\\,T\iVMfAi. 

**  20 — Regulus  salrapay  Golden-crowned  Kinglet. 

«  20 — Passerella  iUaca,  Fox  Sparrow. 

^*  20 — Spizella  moniicolay  Tree  Sparrow  (first). 

"**  20 — Ceryh  alcyoriy  Belted  Kingfisher. 

"**  21 — Chelidon  eryihrojoaster,  Bam  Swallow. 

*'  21 — Sphyrapictis  variu$y  Yellow-belled  Sapsucker. 

**  21 — Colaptes  aurattiSy  Flicker. 

**  22 — Anas  obsctfra,  Black  Duck. 

**  22 — Cyanociita  cristatay  Blue  Ji»y. 

"  22 — Spizella  aocialisy  Chif.ping  SpaiTOw. 

*•  22 — Ilabia  hi<iovickinay  Rose-breasted  Grosbeak. 

**  22 — Firanga  erythrouielas.  Scarlet  Tanager. 

^  22 — Progne  subiSy  Purple  Martin. 

**  23 — Lophodytes  CHcullatus,  Hooded  Merganser. 

-**  23^0aIlinago  delicatay  Wilson's  Snipe. 

**  23 — Actitis  macular msy  spotted  Sandpiper. 

"  23 — Falco  columbarifis,  Pigeon  Hawk. 

^*  23 — Fandion  hallaettts  carolinensiSy  American  Osprey. 

»'  23 — Beg^dus  calendnlay  Rnby-ci*owned  Wren. 

"  25 — Aix  sponstty  Wood  Duck. 

"  25  ^Buteo  latissimuSy  Bi*oad-winged  Hawk. 

**  25 — 3/yt«rc^?<*  crint^M^,  Crested  Fly-catch<r.  "^ 

^*  26 — Zonotrichia  leucophrysy  White-crowned  Sparrow. 

*'  26 — Troglodytes  aitdon.  House  Wren. 

-«<  27— Charitotietta  albeolay  Buffle  head. 

**  28 — Spizella  monticohy  Ti-ee  Sparrow  (abundant). 
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May  2 — Spizella  monlicola  Tree  Sparrow  (last  seen). 

"  4 — Merganser  americanuSf  A.meiican  Merganser. 

"  4 — JDendroica  virenSj  Black-throated  Green  Warbler. 

*'  5 — Colymhus  auritus,  Horned  Grebe. 

"  5 — Colymhua  holbosUiiy  Holbceirs  Grebe. 

"  6 — Chceiura pelasgica^  Chimney  Swift.  • 

**  6 — Petrochelidon  luni/roiiSy  Cliff  Swallow. 

**  G — Clivicola  riparia,  Bank  Swallow. 

"  6 — Dendroica  coroimta,  Myrtle  Warbler. 

"  7 — Mniotxlta  varia,  Black  and  White  Warbler. 

"  7 — Deviroica  ccervleceng^  Black-throated  Blue  Warbler. 

"  7 — GompsoUUypis  americana,  Parula  Warbler. 

**  7 — Dendroica  vigorsiiy  Pine  Warbler. 

"  7 — Setophaga  ruticilla,  American  Redstart. 

"  7 — Sylvania  pu»illa,  Wilson's  Warbler. 

*'  8 — Dendroica  hlackburnioB,  Blackbumian  Warbler. 

**  y — Zonotrichia  leucophrySy  White-crowned  Sparrow  (last). 

•'  9 — Geothlypis  tricJias,  Maryland  Yellow-throat. 

"  9 — Toianus  nielanoleuciLs,  Greater  Yellow-legs. 

"  9 — Totanua  flavipeSf  Yellow-legs. 

"  10 — Ectopistes  migratoriiis,  Passenger  Pigaon. 

**  10 — Galeoscoptes  carolinensis,  Catbird. 

"  10 — Turdtis  mnstelinus,  Wood  Thrush. 

"  11 — i4waa  c/j8co?a,  Blue-winged  Teal. 

"  11 — Forzana  Carolina,  Sora. 

"  11 — Seiurus  noveboracensiSf  Wat«r  Thrush. 

"  12 — Dendroica  maculosa,  Magnolia  Warbler. 

"  13 — Z>e?if/roica  cw^im,  Yellow  Warbler. 

"  13 — Dolichonyx  oryzivoi-tcs,  Bobolink. 

*'  13 — Tyramius  tyrannus,  Kingbird. 

**  14 — Empidonax  minimus,  Least  Fly-catcher. 

"  14 — Ictei'us  galhula, 'B^XiimovQ  Oriols. 

"  14 — Harporhynclius  rufus,  Brown  Thrasher. 

'*  16 — Vireo  olivaceus.  Red-eyed  Vireo. 

*'  17 — Seiurus  aurocnpillns.  Oven-bird. 

'*  18 — Sylvania  pusilla,  Wilson's  Waibler  (last). 

*«  19 — Oidemia  deglandi,  White-winged  Scoter. 

"  19 — Clangula  hyemalis.  Old  Squaw. 

"  19 — Vireo  solitaHus,  Blue-headed  Vireo. 

"  19 — Dendroica  castanea.  Bay-breasted  Warbler. 

**  19 — l^ringa  minutilla.  Least  Sand-piper. 

"  20 — Vireo  yilvus.  Warbling  Vireo. 

**  20 — Antrdsomus  voci/ems,  Whip-j)Oor-will. 

**  20 — Chordeiles  virginianus,  Nighthawk. 

**  20 — Melanerpes  erythrocepfudus,  Red-headed  Woodpecker. 

**  21 — Dendroica  coronaia,  Myrtle  Warbler  (last) 

"  21 — Sylvania  canadensis,  Canadian  Warbler. 
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May  22 — Agelaiu8  phantceuSy  Hed-winged  Blackbird, 

*^  22 — Coccyzus  erytkrophthalmus,  Black-billed  Cuckoo. 

"  22 — Dendroica  pensi/lvantca,  Chestnut-sided  Warbler. 

**  22 — Ampelis  cedrarum,  Cedar  Waxwing. 

"  24 — JUgicditis  vocifera,  Killdeer. 

**  25 — Trochilus  colubjis,  Ruby-throated  Iluminingbird. 

"  25 — JEmpidonax  flaviventris,  Yellow-bellied  Flycatcher. 

June  7 — Sterna  hh^ndo,  Common  Tern. 

"  7 — Dendroica  ligrina,  Cape  May  Warbler. 

The  summer  birds  were  last  seen  in  1885  on  the  following  dates  : 

August     25 — Proqne  subis,  Purple  Mai-tin. 

'*  25 — PetrDclielidon  lunifrons,  Cliff  Swallow. 

"  26 — TVochilua  colubria.  Ruby-throated  Hummingbird. 

*•  27 — Dendroica  maculosa^  Magnolia  Warbler. 

"  27 —  Vireo  philadelphicusy  Philadelphia  Vireo. 

"  27 — Seiurus  aurocapilhis,  Oven  bird. 

*'  28 — Colaptet  anrattiSy  Flicker. 

"  29 — Dendroica  bla<;kburnicej  Blackburnian  Warbler. 

"  29 — Tyrannus  tyrannus,  Kingbird. 

•*  29 — Chelidon  erythrogaster,  Barn  Swallow. 

**  !29 — Clivicola  riparia.  Bank  Swallow. 

"  29 — Sphyrapiciis  variuSy  Yellow-bellied  Sapsucker. 
Si'^ptembV  5 — Choitura  pekLsgica,  Chimney  Swift. 

"  9 — Sylvania  cawidensis,  Canadian  Warbler. 

*'  10 — SetopJtaqa  niticilla,  American  Redstart. 

**  10 — Dendroica  castanea,  Bay- breasted  Warbler. 

'*  10 — Dendroica  cestiva,  Yellow  Warbler. 

"  10 — Dendroica  virenSy  Black-throated  Green  Warbler. 

"  12 — Z)e7i(/roica  joew^^/yaw/ca,  Chestnut-sided  Warbler. 

**  12 — Mniotilta  varia.  Black  and  White  Warbler. 

"  12 — Coccyzus  erythrop/Uhalmiis,  Black-billed  Cuckoo. 

"  12 — Melanerpes  erythrocephalua,  Red-headed  Woodpecker.. 

**  12 — Cho7'deile8  virgin ianuSy  Nighthawk. 

*'  13 — Vireo  aolitai-inSy  Blue-headed  Vireo, 

**  1 3 — Dendroica  vigo^'sii,  Pine  Warbler. 

"  13 — Geothlypis  irichaSy  Maryland  Yellow-throat. 

"  13 — GaUoscopies  carolinensisy  Catbird. 

"  13 — Harporhynchua  rufuSy  Bix)wn  Thrasher. 

"  15 — Sylvania  piiailiu,  Wilson ^s  Warbler. 

**  16 — J cterma  galbtila,  Bfiliiinore  Oviole, 

"  16 — Sayomia  phcebe,  Phoebe. 

**  17 — Larua  philadelphiay  Bonaparte's  Gull. 

"  20 — Gallinago  deli  cat  a,  Wilson's  Snipe. 

"  24 — Piranga  erylhromelaay  Scarlet  Tanager. 

**  24 — Dendroica  atriata,  Black-poll  Warbler. 

"  27 — Helminthophiki  celaiOy  Orange-crowned  Warbler. 
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^ept*mbV  29 — Scolecophagus  caroUnuSf  Rusty  Grackle. 

"  29 — Dendroica  palmarum,  Palm  VVarbler. 

**  29 — Aegialitia  semi^cdmata,  Semi  pal  mated  Plover. 
October      2^Tringa  lUpina  pacificaf  Red-backed  Sandpiper. 

•*  2  —Aclitis  niacidaria,  Spotted  Sandpiper. 

"  2 — Nyciicorax  nycticorax nceviv^,  Black-crowned  Night  Heron 

'*  8 — QuiaoaluB  quiscala  <eneu8y  Bronzed  Qi-ackle. 

"  9 — Troglodytes  aedon.  House  Wren. 

"  1 1 — Melospiza  georgiana,  Swamp  Sparrow. 

^*  12 — SturneUa  magna,  Meadowlavk. 

<<  12 — Troglodytes  hiemaliSf  Winter  Wren, 

*'  12 — Turdus  fuscescens,  Wilson's  Thrush. 

^*  13 — Accipiier  atricajrillus,  American  Goshawk. 

^*  14 — Vireo  olivaceua,  Red-eyed  Vii-eo. 

**  16 — Compsot/dypis  americarutf  Parula  Warbler. 

**  17 — Buteo  liiieatus,  Red- shouldered  Hawk. 

"*'  17 — Fcdco  columbarius,  Pigeon  Hawk. 

^*  17 — Spizella  socialise  Chipping  Sparrow. 

**  17 — Anthits  pensilvanicics,  American  Pipit. 

"  1 9  ^Zonotrichia  albicoUiSj  White-throated  S|mrrow. 

^*  19 — Aminodramus  sandwic/iensis  savanna,  Savanna  Sparrow. 

*'  21 — Anas  discors,  Blue- winged  Teal, 

**  21 — Erismatura  rubida,  Buddy  Duck. 

"  21 — FuUca  aniericana,  American  Coot. 

**  22 — Dendroica  caerul^cens,,  Black-thi*oated  Blue  Warbler. 

^*  22 — Turd  us  aonalaschkcp.  pallasii.  Hermit  Thrush. 

"  23 — Arnpelis  cedrorum,  Cedar  Waxwing. 

^^  23 — Phtlo/iela  minor,  American  Woodcock. 

"  24 — Botaurus  lentiybiosus,  American  Bittern. 

**  25 — Reguliis  satrapa,  Golden-crested  Kinglet 

^*  26 — Anas  carolinensis^  Green-winged  Teal. 

"  27 — Circus  liudsonius,  Mareh  Hawk. 

**  27 — PassereUa  iliaca.  Fox  Sparrow. 

**  29 — Branta  canadensis,  Canada  Goose. 

"**  29 — Tringa  maritima,  Purple  Sandpiper. 

"**  29 — Tringa  J uscicollis,  White-rumj»ed  Sandpiper. 

^'  30 — Corima  americanus,    American    Crow    (some,   however, 
were  seen  from  time  to  time  all  winter). 

■**  30 — J na«  «<rc/?era,  Grtd wall. 

"  ^0—  Aix  sponsa,  Wood  Duck. 

"  31 — Charadrius  apricarius,  Golden  Plover. 

"  31 — Regulus  calendula,  Ruby -crowned  Kinglet 
November! — Ardea  herodias.  Great  Blue  Heron. 

*'  3 — Gallinago  delicata,  Winson's  Snipe. 

"  12 — Lams  argentatus  smit/isonianus,  Amevics^n  Herring  GulL 

"  12 — Oidemia  perspiciilrfta,  Surf  Scoter. 
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Nov'Dib'rl2 — Archihuteo  Uufopus    aancti-jolumniB^  American    Rough- 
legged  Hawk  (probably  with  us  all  winter). 

''  12 — CeopIUoeus  pileatus,  Pileated  Woodpecker    (with  us  ail 

winter). 

"  15  --Totanus  welanoleucuSf  Greater  Yellow  leg. 

"  15 — Junco  hyenialiHy  State-colored  Junco. 

"  24 — Merula  migratoria,  American  Robin. 

*'  26 — Merganser  aniet^anuSj  American  Merganser. 

•*  -6 — Ceri/le  alci/on,  Belted  Kingfisher. 

"  26 — Melospiza  fasciata,  Song  Sparrow. 

"  26 — Clangnla  hyemalisy  Old  Squaw. 

December  5 — CeriMa  familiarii  ainericanay  Brown  Creeper  (a  few  pro- 
bably with  us  all  winter). 

"  12 — ilcctjtnter  rc^a;,  Sharp-shinned  Hawk 

'*  2%—  Spinua  tristUy  American  Goldfinch. 

"  20 — Carpodacm  purpureuSy  Purple  Finch. 

The  winter  biixls  were  first  seen  last  fall  (1885)  on  the  following 

dates  : — 

August     26-  -Loxia  curviroatra  minor y  American  Crossbill. 
Octolier    31 — Flectrophenax  nivalisy  Snowfiake. 
December  1 — Loxia  curvirostra  minor,  American  Crossbill. 
"  29 — Lanius  horealisy  Northern  Shiike.  * 

W.  L.  SCOTT, 
JOHN  MAOOUN. 
GEO.  R.  WHITE, 

Leaders, 
ISth  February,  1886. 
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REPORT   OF  THE    BOTANICAL  BRANCH. 


To  the  Council  of  the  Ottatoa  Field  Naturalists'  Club : 

The  work  in  this  branch  has  been  continued  on  the  plan  of 
former  years,  the  Saturday  afternoon  outings  and  the  regular  club 
excursions  bringing  the  members  together  for  systematic  work  and 
instruction.  In  the  early  summer  the  attendance  on  Saturday  after- 
noon was  augmented  by  the  presence  of  a  large  number  of  pupils  ot 
the  public  schools  under  the  care  of  Mr.  Robert  B.  Whyte.  They 
constituted  a  class  which  had  been  conducted  by  this  gentleman  during 
the  winter,  and  he  concluded  his  work  by  a  series  of  demonstrations 
in  the  field. 

Of  the  club  excursions  the  most  productive  for  the  Botanists  was 
the  one  to  Casselman,  whei'e  the  greater  number  of  the  additions  to  the 
list  were  obtained. 

A  plant  worthy  of  mention  gathered  in  the  district,  but  at  too 
great  a  distance  from  Ottawa  to  be  in'^luded  in  the  local  list,  is  Cnicus 
altissimus,  Willd,  var.  discolor,  which  was  found  by  Mr.  Ami  at  St 
Philippe,  Que. 

The  plants  added  to  our  catalogue  during  the  past  season  number 
19,  which  indicates  a  continued  activity  and  vigilance  among  the 
membei-s.  Those  most  worthy  of  notice  are  Corcdlorhiza  stri($ta, 
Aplectimm  hycmale,  and  Carex  arcta. 

Hitherto  our  catalogue  has  included  only  flowering  plants  and 
ferns,  although  some  of  the  workers  have  devoted  their  attention  to 
cryptogam ic  b  itany.  This  year  wa  are  enabled  to  add  a  list  of  Mosses 
prepared  by  Professor  Macoun.  With  the  exception  of  a  few  species 
collected  by  Mr.  Fletcher  and  indicated  in  the  list,  all  were  collected 
by  the  Professor  himself,  and  all  the  specimens  mentioned  have  been 
submitted  to  him  for  indentification.  We  trust  it  will  facilitate  the 
work  of  those  who  have  already  commenced,  and  that  it  will  induce 
othei'S  to  begin,  this  very  attractive  branch  of  Botany. 

R.  B.  WHYl^E. 
JOHN  MACOUN. 
BEAUMONT  SMALL,  M.D. 
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Flora  Ottawa ensis. 


Additions,  1885, 
Ranunculus  multifiduSjPursh  var.  repens, Watson,  Gatineau  Point,  July 

— Prof.  Macoam. 
Viola  cucullataAit.var.cordata,  Gr.  McKay's  wood,  May — Prof.  Macoun. 
Solidago  ru^osa,  Mill,  common,  August — Mr.  Fletcher. 
AsterNovse-Anglise,  L.  Casselman,  August —  Miss  Nellie  Macoun. 
Aster  Lindleyanus,  T.  Sfe  G.  St.  Louis  Dam — Mr.  Fletcher. 
Lactuca  leucophfea,  Stewart's  Bush — Mr.  Fletcher. 
Lophanthus  nepetoides,  Benth.  Casselman,  August — Mr.  Fletcher. 
Callitriche  autumnalis,  L.  Brigham*s  Creek,  August — Prof.  Macoun. 
Salix  purpurea,  L.  Billings  Bridge,  May — Mr.  J.  M.  Macoun. 
Salix  balsamifera,  Ban^att  Patterson's  Creek,  May — Mr.  J.  M.  Macoun. 
Comllorhiza  striata,  Benth.  New  Edinburgh — Miss  C.  L.  Hanington. 
Aplectrum  byemale,  Nutt,  McKay's  wood — Col.  White. 
Sparganium  simplex,  Huds.  var.  androcladuro,  Gray.  Casselman,  August 

— Prof.  Macoun. 
Juncus  aJpinu8,Villars.  var.  insignis,  Fries.  Casselman,  August — Prof. 

Macoun. 
Juncus  pelocarpus,  E.  Meyer,  Britannia,  September — Prof.  Macoun. 
Carex  arcta,  Boot,  Gatineau  Point,  August — Prof.  Macoun, 
Carex  pubescens,  Muhl.,  Stewart's  Bush,  May — Mr.  Fletcher. 
Carex  tentaculata,  Muhl.,  Casselman,  August — Prof.  Macoun. 
Carex  trichocarpa,  var.  imberbis  Gr. — Mr,  R.  B.  Whyte. 
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LIST  OF  MOSSES   COLLECTED   15^  THE   NEIGUBORHOOD 

OF  OTTAWA. 


By  John  Macoln,  M.A.,  F.R  S.C,  F.L.S. 


L  Spha^um  acutifoliuro,  Ehrb. — Common  iu  pa  it  bogs. — Dow*s 
swamp.     Oct.,  1884.     Mer  Bleue.     T^ake  Flora. 

2.  Sphagnum  Wulfianum,  GLrgens. — Peat  bogs  and  cedar  swampe. 
— Mer  Bleue.     (Fletcher). 

3.  Sphagnum  cjmbifolium,Ehrh. — Peatbogs  and  swamps. —Do  w*s 
swamp.     Oct.,  1884.     Mer  Bleue.     Ijake  Flora. 

4.  Cjnodontium  virens,  Schimp.  var.  Wahlenbergii — Rotten  logs 
in  thick  damp  woods — Woods  near  Ironsides  ;  also  at  the  mines  on  the 
River  Lievre.     May  19,  1885. 

5.  Dicranella  varia,  Schimp. — On  damp  earth  along  ditches.  Ditch 
along  the  railway  south  of  St.  Louis  Dam.     May,  1885. 

6.  Dicranella  heteromalla,  Schimp. — On  damp  sandy  banks  and  on 
turned  up  stumps  in  woods. — McKay's  woods;  also  Skead's  farm,  Rich- 
mond Road.     May  12,  1885. 

7.  Dicranum  montanum,  Hedw. — On  the  bases  of  trees  and  stumps. 
McKay's  woods,  without  fruit ;  fruiting  at  the  mines  on  the  Lievre. 
May  19,  1885. 

8.  Dicranum  viride,  Schimi).  On  the  bases  of  trees  ia  woods. 
McKay's  woods;  also  at  the  mines  on  theLievre.  May  18,  1885. 
Always  without  fruit. 

9.  Dicranum  flagellare,  Hedw. — On  rotten  logs  in  woods. — Dow's 
swamp;  Skead's  farm,  Richmond  Road.     May  9,  1885. 

10.  Dicranum  fulvum.  Hook. — On  boulders  in  woods. — Woods 
at  the  phosphate  mines  on  the  Lievre.     Rare.     May  19,  1885. 

11.  Dicranum  scopariiim,  Hedw. — On  earth  and  old  logs  in  woods. 
Common  everywhere. 

12.  Dicranum  Schraderi,  Web.  and  Mohr. — Peat  bogs  and  swamps. 
Dows'  swamp.     Oct.,  1884. 

13.  Dicranum  undulatum.  Turn. — Logs  and  earth  in  damp  woods. 
At  the  phosphate  mines  on  the  Lievre.     May  19,  1885. 
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14.  Dicranum  spvrium,  Hedw. — On  dry  rocks  and  at  the  bases  of 
trees  in  dry  places.     Rockcliffe.     (Fletcher). 

15.  Fissidens  bryoides,  Hedw. — On  earth  ou  mcuhds  in  woods. — la 
woods  west  of  Mr.  J.  Lome  McDougaira  house,  Hintonburgh.  May  9^ 
1885. 

16.  Fissidens  minntulus,  Sulliv. — On  stones  and  damp  earth  ia 
the  beds  of  dry  water-courses. — McKay's  woods  and  beyond  the  toll 
gate,  by  the  C.P.R.  crossing  oa  the  Aylraer  Road.     In  fruit  in  October. 

17.  Fissidens  osmundoides,  Hedw. — Roots  of  trees  in  swamps. 
Dows'  swamp;  also  in  wet  woods  at  Carleton  Place.     May  30,  1884. 

18.  Fissidens  adiantoides,  Hedw. — Roots  of  trees,  old  stumps  and 
on  stones  in  damp  woods  around  Ottawa ;  common. 

19.  Leucobryum  vulgare,  Hami)e. —  On  earth  in  damp  woods. — 
Gilmour's  Island,  Chelsea,  and  at  Lake  Flora,  Hull.     (Fletcher). 

20.  Ceratodon  purpureus,  Brid. — Abundant  on  earth  and  rocks  ia 
woods  and  fields,  or  by  roadsides,  also  on  walls  and  roofs  of  houses ;  very 
common. 

21.  Seligeria  pusilla,  Bruch.  and  Schimp. — On  the  damp  surface  of 
limestone  rocks,  two  miles  from  Hull  ;  our  smallest  and  rarest  moss. 

22.  Barbula  unguiculata,  Hedw — On  earth  along  roadsides. — 
Common;  abundant  on  Park  Avenue  (Oct.,  1884)  and  at  Sfc.  Louis  Dam. 

23.  Barbula  convoluta,  Hedw. — On  earth  in  pastures. — Carleton 
Place  and  in  pastures  west  of  Rochesterville  (May,  1885). 

24.  Barbula  tortuosa,  Web.  and  Mohr.-  -  On  limestone  rocks  and 
ledges  in  woods. — Ironsides,  west  of  Chelsea  road  (Oct,  1884);  on  rocks, 
north  of  Hull  (May,  1885). 

25.  Barbula  ruralis,  Hedw. — Dry  rocks  and  sterile  ground. — 
Nepean  point  (Oct.,  1884)  and  ledges  along  the  Ottawa;  McKay's, 
woods  (May,  1885). 

26.  Leptotrichum  tortile,  Muell. — On  earth  along  the  roadside 
near  Buckingham  village  ;  very  rare.     (May,  1885). 

27.  Didymodon  rubellus,  Bruch.  and  Scbimp. — Crevices  of  rocks 
along  streams. — West  of  Chelsea  Road,  Ironsides  (Oct.,  1884),  and  in 
woods  north  of  Hull  (May,  1885). 

28.  Grimmia  apocarpa,  Hedw. — Common  on  limestone  and  other 
boulders. — Rocks  west  of  Hull  (Oct., 1 884),  and  near  Hintonburgh  (May,. 
1885). 
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20.  Hedwigia  ciliata,  Ehrh. — A.buiidant  on  boulders  evorjwhei-e. 
McKay's  Uke  (May,  1884).     Hull.  Billing's  Bridge.  Chelsea. 

30.  Hedwigia  cilia ta,  Ehrh.  var.  viridis,  Schimp. — On  boulders 
in  shady  places. — RockcliflTe  (Fletcher). 

31.  Orthotrichum  anomalnin,  Hedw. — On  limestone  rocks  in 
"Woods  along  the  creek  west  of  Hull  (May,  1S85);  apparently  rare. 

32.  Orthotrichum  sordidum,  SuUiv.and  Lesq. — On  trees,  generally 
in  wooded  swamps. — In  woods  near  Ironsides  (October,  1884).  Hin- 
tonburg  (May,  1885).     RockcliflTe,  (1882.) 

33.  Orthotrichum  Ohioense,  SuUiv.  and  Lesq. — On  trees  in  woods; 
McKay's  Lake,  May,  1885  ;  Hull,  P.Q.    Rare. 

34.  Orthotrichum  brachytrichum,  Schimp. — On  Ash  trees 
generally ;  on  trunks  along  the  Chelsea  road  {October,  1884)  and  in 
woods,  Skead's  farm,  Richmond  road  ;  McKay's  woods  (May,  1885). 

35.  Orthotrichum  strangulatum,  Beauv. — On  trees  and  fences. — On 
trunks  along  the  Chelsea  road  (October  1834)  ;  on  trees,  Skead's  farm, 
Richmond  road,  and  in  McKay's  woods  (May,  1885). 

36.  Orthotrichum  leiocarpum,  Bruch.  and  Schimp. — On  trees  in 
swamps. — On  Balsam  and  Spruce  trees  along  the  Chelsea  ix)ad  (October, 
1884),  also  west  of  Skead's  farm,  Richmond  road  (May,  1885). 

37.  Encalypta  ciliata,  Hedw. — In  crevices  of  rocks  in  ravines. 
On  ledges  along  the  creek  west  of  Hull  (October,  1884),  also  very 
abundant  at  Rockclifft^,  at  McKay's  Lake,  and  along  the  Ottawa 
<May,  1885). 

38.  Tetrai>his  pellucida,  Hedw. — On  rotten  stumps  in  damp 
woods. — Dow's  swamp  (October,  1884).  South  of  Hintonburg,  and  at 
McKay's  Lake  (May,  1885). 

39.  Physcomitrium  pyriforme,  Brid. — On  damp  earth  in  exposed 
places. — ^Metcalfe  street,  Stewarton  (Fletcher). 

40.  Funaria  hygrometrica,  Sibth. — On  earth  by  old  burnt  log 
heaps,  b  rders  of  woo Js.     Common. 

4 1 .  Bartramia  (Ederiana,  Swartz. — Damp  rocks  in  ravines,  Hull 
(October,  1884),  and  at  McKay's  Lake  and  Rockcliffe  (May,  1885). 

42.  Bartramia  i)omiformis,  Hedw. — Crevices  and  faces  of  damp 
rocks  in  woods. — Ironsides ;  King's  mountain  ;  along  the  Aylmer  road 
(October,  1884)  and  at  McKay's  Lake  (May,  1885). 
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43.  Philonotis  fontana,  Brid. — Along  ditches  and  around  spi-ings. 
Bank  of  Rideau  river,  below  the  Hog's  Back  ^Fletcher). 

44.  Leptobryum  pyriforme,  Schimp. — On  earth  in  burnt  swamps 
or  wet  woods. — Dow's  swamp  (October,  1884),  also  at  McKay's  Lake 
(May,  1885). 

45.  Bryum  pendulum,  Schimp. — On  earth  in  woods  and  on  wet 
rocks  along  streams. — Rockcliffe  (Fletcher). 

46.  Bryum  intermedium,  Brid. — Crevices  of  damp  rocks ;  on 
ledges  in  McKay's  woods  (May,  1886). 

47.  Brjum  bimum,  Schreb. — Wet  swampy  woods;  common. 
Swamp  in  McKay's  woods  (May,  1885). 

48.  Bryum  argenteum,  Linn. — On  earth  and  dry  rocks,  chiefly  by 
roadsides,  common.  St.  Louis'  Dam  (October,  1884) 

49.  Bryum  caBSpiticium,  Linn. — On  dry  and  exposed  soil. — Rock- 
cliffe (Fleti-her). 

50.  Bryum  roseum,  Schi*eb. — On  old  logs  in  woods,  rare  in  fruit. 
McKay's  woods,  and  south  of  Hintonburg  (May,  1885). 

51.  Mniura  cuspidatum,  Hedw. — Very  abundant  on  damp  earth 
and  stones  in  woods.     Common  every whei'e  (May,  1885). 

52.  Mnium  affine.  Bland. — On  earth  in  swamps  and  by  brooks. 
•  Dow's  swamp  (October,  1884),  also  on  logs  by  a  pond  at  the  phosphate 

mines,  Lievre  River,  and  at  McKay's  Lake  (May,  1885). 

53.  Mnium  lycopodioides,  Schwaegr. — On  the  bases  of  trees  in 
swamps  and  on  damp  rocks. — Dow's  swamp  (October,  1884),  in 
woods  at  the  phosphate  mines,  Lievre  River,  and  at  McKay's  Lake 
(May,  1885). 

54.  Mnium  stellare,  Reichard. — On  roots  of  trees  in  shady  wet 
places. — Dow's  swamp  (October,  1884),  also  in  swamps  south  of 
Hintonburgh  (May,  1885). 

55.  Mnium  pnnctatum,  Hedw. — On  earth  in  swamps;  Dow's 
swamp  (October,  1884). 

66.  Aulacomnion  palustre,  Schwaegr. — In  swamps  and  wet  woods. 
Dow's  swamp  (October,  1884). 

*  57.  Timn\ia  megapel itana,  Hedw. — On  the  roots  of  ti'ees  in 
swamps  and  on  faces  of  damp  rocks  in  ravines. — Dow's  swamp  (October^ 
1884),  also  along  McKay's  Lake  (May,  1885). 
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58.  Atriohum  undulataniy  fieauv. — On  sandy  hummocks  in  damp 
woods;  McKay's  woods  (Oct,  1884),  and  in  Skead's  woods,  Richmond 
Road  (May,  1885), 

59.  Polytrichum  juniperinum,Willd. — On  the  bases  of  stumps  and 
in  sandy  fields  ;  common  in  all  suitable  places. 

60.  Polytrichum  piliferum,  Schreb. — On  barren  ground,  ^hiefly  on 
rocks. — Gilmour's  Island  and  Kings  Mountain,  Chelsea,  P.Q. 
(Fletcher). 

61.  Buxbaumia  aphylla.  Lint). — Upon  exi>08ed  but  damp  rocks  on 
the  north  side  of  Gilmour's  Island,  Chelsea  (May  4  1881) ;  Tery  raie. 
(Fletcher). 

62.  Fontinalis  antipyretica,  Linn. — On  stones  and  sticks  in 
streams. — In  the  stream  running  out  of  Fairy  Lake,  through  the  beaver 
meadow,  Hull,  P.  Q.     (Fletcher). 

63.  Dichelyma  pallescens,  Bruch.  and  Schimp. — On  dead  sticks  in 
pools. — In  pastui*e  fields  near  St.  Patrick  s  bridge,  Ottawa  ;  rare.  (Oct., 
1884). 

64.  Neckera  pennata,  Hedw. — On  tiiinks  in  damp  woods.  — Quite 
common  ;  McKay's  I^ake  (May,  1885). 

65.  Homalia  trichomanoides,  Bruch.  and  Schimp. — On  the  bases 
of  trees  and  on  rocks  in  ravines. — On  trees,  Skead's  farm,  Richmond 
road,  and  on  rocks,  McKay's  Lake.     (May,  1884). 

66.  Ledcodon  sciuroides,  Sch waegr. — On  trunks  of  trees  in  woods.  — 
McKay's  woods,  near  the  lake.     (May,  1884). 

67.  Leucodon  julaceus,  Sulliv. — On  trunks  of  trees  in  woods  ;  rear 
of  Skead's  farm,  Richmond  road  ;  Hull.     (May,  1885). 

68.  Leskea  nervosa  Myrin.— On  the  bases  of  trees  in  woods. 
McKay's  woods  (Oct.,  1884),  and  north  of  the  Aylmer  road,  (May » 
1885). 

69.  Anomodon  rostmtus,  Schimp. — On  the  bases  of  trees  and  on 
rocks. — McKay's  woods  (Oct.,  1884),  and  rear  of  Skead's  farm,  Rich- 
mond road,  (May,  1884). 

70.  Anomodon  apiculatus,  Bruch.  and  Schimp. — On  old  stumps  and 
decaying  logs. — Rear  of  Skead's  farm,  Richmond  road,  (May,  1886). , 

71.  Anomodon  attenuatus,  Hueben. — On  rooks  and' at  the  bases  of 
trees  in  swamps. — McKay's  woods  and  Skead's  farm.     (May,  1884). 
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72.  Anomodon  obtusifolius,  Bruca.  and  Schimp. — On  trunks  of 
trcei^in  swamps  and  web  woods. —McKay's  Lake,  and  in  rear  of  Skead's 
farm,  Richmond  road,  (May,  1885). 

•73.  Anomodon  viticulosus,  Hook,  and  Taylor. — On  damp  rocks  in 
large  masses,  especially  on  limestone. — Shaded  rocks  along  the  creek 
Ix^ond  the  C.  P.  R.  crossing,  Hull,  P.Q.     (Oct.,  1884). 

74.  Platygyrium  repens,  Bruch.  and  Schimp. — On  pld  logs  in 
woods;  not  uncommon. — Dow's  swamp,  (Oct.,  1881),  also  Skead's  and 
McKay's  woods,  (May,  1885). 

75.  Pylaisia  polyantha,  Bruch.  and  Schimp. — On  ti-ees,  especially 
[Wplar. — McKay's  woods  ;  mre.     (Oct.,  1884). 

76.  Plyaisia  intricata,  Bruch.  and  Schimp. — On  trees,  logs  and 
fences;  common.— Very  abundant  on  fences,  Richmond  road,  (May, 
1886),  also  at  Ironsides,  (Oct.,  1884). 

.77.  Pylaisia  velutina,  Bruch.  and  Schimp. — On  trees  and  logs, 
apparently  rare. — McKay's  Lake,  (May,  1885). 

78.  Cylindrothecium  cladorrhizans,  Schimp. — In  woods  on  decay- 
ing logs;  not  common. — Rotten  logs,  McKay's  Lake,  and  rear  of  Skead's 
farm.     (May,  1885). 

,  7i\  Ciimacium  Americanum,  Brid. — In  vet  woods  or  swamps  on 
the  ground  or  decaying  logs,  McKay's  woods,  (Oct.,  1884),  and  in  a 
swamp  north  of  the  Aylmer  road  (May,  1885);  Powell's  grove,  near 
the  creek  ;  in  fruit     (1870  Fletcher.) 

80.  Hypnum  (Thuidium)  minutulum,  Hedw. — On  old  logs  and 
stumps  in  swamps  or  wet  woods. — Dow's  swamp  (Oct.,  1884);  at 
McKay's  Lake,  and  north  of  the  Aylmer  road,  beyond  Hull.  (Mar., 
1885). 

81.  Hypnum  (Thuidium)  scitum,  Beauv. — On  the  trunks  of  Beech 
trees,  near  the  base.  McKay's  woods  and  at  the  phosphate  mines  on 
the  Lievre  river.     (May,  1885). 

82.  Hypnum  (Thuidium)  gracile,  Bruch.  and  Schimp. — On  old  logs 
^^  thick  woods. — Dow's  swamp  (Oct.,  1884),  and  McKay's  woods  and 
rear  of  Skead's  faim  (May,  1885). 

83.  Hypnum  (Thuidium)  recognitum,  Hedw. — On  earth  in  damp 
woods.— Dow's  swamp  (Oct.,  1884),  also  in  woods  at  the  phosphate 
mines  on  the  Lierre  River,  (May,  1885). 
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84.  Hypnum  (Thuidium)  delicatulum,  Linn. — On  earth  in  swamps. 
Along  the  Chelsea  road,  near  Ironsides,  (May,  1885). 

85.  Hypnum  (Thuidium)  abietinum,  I>inn. — On  dry  exposed  rocks  ; 
not  common. — On  ledgesy  along  the  creek  north  of  Hull.  (May, 
1885). 

86.  Hypnum  (Thuidium)  Blandovii,  Web.  and  Mohr. — Peat  bogs 
and  other  swamps. — Dow's  swamp.     (Oct,  1884). 

87.  Hypnum  (Campothecium)  nitens,  Schreb. — On  earth,  in  peat 
and  other  swamps. — Dow*s  swamp.     (Oct.,  1884); 

88.  Hypnum  (Brachyihecium)  Isetum,  Brid. — On  old  logs,  stones 
and  earth  in  woods;  not  uncommon. — Abundant  on  earth  near  McKay's 
Lake  and  in  Skead's  woods.     (May,  1885). 

89.  Hypnum  ( Brachythecium)  salebrosum ,  Hoffm. — On  damper  soil 
than  the  preceding;  capsules  larger  and  pedicel  longer. — McKay's  woods 
and  rear  of  Skead's  farm.     (May,  ^885). 

90.  Hypnum  (Brachythecium)  oediiKklium,  Mitt — ^On  the  bases  of 
trees  in  swamps  ;  very  rare. — Dow's  swamp.     (Oct.  1881). 

91.  Hypnum  (Brachythecium)  ratabulum,  Linn. — On  Btones  and 
earth  in  shaded  damp  places.  McKay's  woods,  near  the  lake.  (May, 
1884). 

92.  Hypnum  (Brachythecium)  rivulare,  Bruch. — On  stones  and 
earth  in  swamps  and  around  springs. — S.wamp  at  St  Louis  Dam,  Ottawa. 
(Oct,  1884). 

93.  Hypnum    (Eurhynchium)  sbrigosum,  Hoffm. — On   earth   and 
*  stones  in  woods. — McKajr's  woods,  (Oct,  1834),  and  in  woods  along  the 

Aylmer  road,  (May,  1885). 

94.  Hypnum  (Eurhynchium)  divei-sifolium,  Schimp.  Ms. — Shady 
banks  in  wools.  McKay's  woods  (October,  1884). 

9'>.  Hypnum  (Euryuchium)  hians,  Hedw. — Moist  banks  of  brooks 
in  shady  woods. — Along  abrook  west  of  Mr.  J.  Lome  McDougall's  house, 
Hintonburg,  and  in  McKay's  woods.     (May,  1885). 

96.  Hypnum  ( Raphidosteglum)  recurvans,  Schwaeger. — On  bases  of 
large  traes  in  thick  woods. — Abundant     (May,  1885). 

97.  Hypnum  (Rhynchostegium)  deplanatum,  Schimp. — In  thin 
mats  on  oarth  and  stones.  In  the  rear  of  Skead's  farm  and  at  McKay's 
Lake,  (May,  1885). 
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98.  Hypnum  (Rhyncbostegium)  rusciforme,  Weis. — Oa  stones  in 
I'ivers  and  brooks. — Tn  a  brook  at  the  phosphate  mines,  Lievre  river. 
(May  10,  1885). 

99.  Hypnum  (Thamnium)  Alleghaniens?,  Muell. — In  crevices  of 
rocks,  damp  ravines,  limestone  rocks. — McKay's  Lake,  May,  1885). 

100.  Hypnum  (Plagiothecium)  turfjiceum,  Lind. — On  the  top  of 
old  rotten  stumps,  and  on  logs  in  shaJy  damp  wood^. — Dow's  swamp 
(Oct.,  1884).  also  on  the  banks  of  th  t  creek  west  of  Hull,  and  on  stumps 
at  McKay's  Lake.     (May,  1885). 

101.  Hypnum  (Plagiothecium)  denticulatum,  Linn. — On  old  logs 
and  hummocks  in  swamps. — Dow's  sw.imp  (October,  1884). 

102.  Hypnum  (Plagiothecium)  SuUivantiae,  Schimp. — In  crevices 
of  rocks  and  on  shady  banks  in  woods. — At  the  phosphate  mines  on  the 
Lievre  River  and  at  McKay's  Lake  (May,  1885). 

103.  Hypnum  (Plagiothecium)  sylvaticum,  Huds. — On  shaded, 
steep  rocks  in  wDods  and  also  on  logs,  near  Ironsides,  Chelsea  road, 
and  on  rocks  north  of  Hull  (October,  1884),  also  on  rocks  McKay's 
Lake  (May,  1885). 

104.  Hypnum  (Amblysteginm)  confervoides,  Brid. — In  thin  mate 
on  flat  limestone  rocks. — On  ledges  in  woods  west  of  Mr.  J.  Lome  Mc- 
Dougall's  house,  Hintonburgh,  also  in  same  situation  north  of  Hull 
(May,  1885). 

105.  Hypnum  (Amblystegium)  serpens,  Linn. — On  rotten  wood, 
earth  and  stones,  common. — Dow's  swamp  (October,  1884);  frequent  in 
McKay's  woods  (May,  1885). 

106.  Hypnum  (Amblystegium)  adnatum,  Hedw. — On  stones  and 
at  the  base  of  trees  in  woods ;  McKay's  woods  (October,  1884). 

107.  Hypnum  (Amblystegium)  compactum,  Muell. — On  the  bases 
of  trees  in  swamps. — Carleton  Place  (May,  1884). 

108.  Hypnum  (Amblystegium)  riparium,  Linn. — On  sticks,  stones 
and  decayed  logs  in  wet  woods — Wet  places  near  St.  Patrick's  Bridge, 
Ottawa  (October,  1884). 

109.  Hypnum  (Campylium)  hispidulum,  Brid. — On  stones  and 
roots  of  trees. — Carleton  Place  (May,  1884),  also  in  woods  north  of  the 
Aylmer  road  and  at  McKay's  I^ake  (May,  1885). 
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110.  Hypuum  (Campylium)  chrysophyllum,  Brid. — On  the  bases 
of  trees  and  on  steep  rocks  iu  ravines ;  in  woods  along  the  Chelsea 
road  (October,  1884),  in  woods  at  the  phosphate  mines  on  the 
Lievro  River  (May,  1885),  and  at  Rockcliffe. 

111.  Hypnura  (Harpidium)  aduncum,  Hodw. — In  swamps  and 
marshes. — Dow*s  swamp  (October,  1884). 

112.  Hypniim  (Harpidium)  Kneiffit,  var.  laxuin,  Mild. — In  bogs 
and  swamps. — Dow*s  swamp  (October,  1884). 

113.  Hypnum  (Harpidium)  uncinathum,  Ht>dw. — Quite  common 
in  swamps,  ditches  and  bogs.     Dow.'s  swamp  (October,  1881). 

114.  Hypnum  (Rbytidiura)  rngosum,  Linn. — On  exposed  rocks 
along  rivers. — Rockcliffe  (Fletcher). 

115.  Hypnum  (Ctenium)  crista —castrensis,  L. — On  old  logs  and 
earth  in  stamps. — Dow's  swamp  (October,  1884),  also  in  thick  woods 
north  of  Hull  (May,  1885). 

1 16.  Hypnum  i*eptile,  Michx. — On  bark  and  troDks  of  trees. 
McKay's  woods  and  wood  north  of  Hull  (May,  1885). 

117.  Hypnum  imponens,  Heiw. — On  decayed  logn  in  shady 
woods. — Woods  near  Ironsides,  Chelsea  road  (Oct<jber,  1834) ;  rear  of 
Skead's  farm  and  at  McKay*s  lake  (May,  1835). 

118.  Hypnum  Haldanianum,  Grev. — On  decaying  trunks  and 
damp  earth  in  woods. — Very  common  around  Ottawa  (October,  1884), 

110.  Hypnum  (Calliergon)  cordifolium,  Hedw. — Cedar  and  other 
swamps. — Dow's  swamp  (October,  1884). 

120.  Hypnum  (Calliergon)  cuspidatum,  Linn. — In  cedar  and  other 
swamps. — Dow's  swamp  (October,  1884). 

121.  Hypnum  (Pleurozium)  splondens,  Hedw. — On  earth  in  cool 
woods  and  swam;)3. — Daw's  swamp  (October,  1881);  Billing's  Bridge 
and  Hull,  P.Q. 

122.  Hypnum  (Pleuroziunl)  Oakesii,  Sulliv. — On  stones  and 
earth  along  a  brook  at  the  phosphate  mines,  Lievre  River  (May,  1885). 

123.  Hypnum  (Hylpcomium)  triquetrum,  Linn. — On  earth  and 
moss  in  woods. — Dow's  swamp  (October,  1884),  also  in  woods  at  the 
phosphate  mines,  Lievre  River  (May,  1885). 
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